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ABSTRACT 



An electronic exchange system comprises an electronic 
exchange system for private branch exchanging, multifunc^ 
tional telephone sets operating as wired extension terminals; 
public network main lines of a public telecommunication 
network that are cores for connecting the central telephone 
electronic exchange system and said electronic exchange 
system, leased or private lines, cell stations, a control 
terminal and portable stations of radio slave units for the cell 
stations. If an incoming call is not forwarded to the called 
portable station because the portable station does not 
respond, the incoming call is stored in a predetermined 
memory arranged with the electronic exchange system, 
which connects the portable station and the calling terminal 
once the portable station restores it communicable state. 

6 Claims, 17 Drawing Sheets 
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ELECTRONIC EXCHANGE SYSTEM FOR electronic exchange system can locate the portable station 

PORTABLE STATIONS when it receives the location registration request. 

_ _ „ Thus, a conventional electronic exchange system for the 

BACKGROUND OF THE INVENTION ^ ^ns ^ ^ posjtion of 

1. Field of the Invention 5 all the portable stations controls data concerning their loca- 
This invention relates to an electronic exchange system tions (location data). When a portable station is called, it 

for a plurality of portable stations such as portable telephone identifies the calling area where the called portable station is 

sets and, more particularly to an electronic exchange system located on the basis of the location data it has and transmits 

capable of suitably controlling a portable station which does a cal1 signal 10 tnc calle d portable station via the cell station 

not reply to a call request. 10 °^ ^ identified calling area so that the called portable 

2. Description of the Related Art station is mformcd of mc calL 

An electronic exchange system is a product of recent , Howcv <£ * mc callcd portable station is out of power 

technological development in the field of electronics. It is ( tumed ofl ) f or 11 15 oul of camr f areas > lhal 15 11 has 

highly intelligent and capable of executing sophisticated „ moved out of the enure service area of the exchange system, 

programs under the control of a central processing unit and 11 carmot res P ond t0 ^ calL 

hence can provide a number of different services other than In sucn a case > toe caUed portable station cannot ringing 
exchange operations ordinary assigned to it. In recent year, so that the user of the portable station cannot recognize the 
there are available electronic exchange system that can incoming call by any means. Consequently, as no telecom- 
connect not only wired terminals but also portable stations „ munication channel is established between the calling party 
such as radio telephone sets. and called P artv > the callin S P art y ma y eventually give up 
In an electronic exchange system capable of exchanging the ca " ««" feel ^pleasant since he or she does not use a 
a plurality of portable stations as well as a plurality of wired portable station. 

terminals, cell stations that operate as base stations for the Such a problem is attributable to the fact that the ex- 
portable stations are provided. The electronic exchange 25 tonic exchange system does not store nor control any data 
system communicates with a selected portable station via 0D a cal1 request if the called portable station does not send 
one of the cell stations. The cell stations are typically located a response signal in return to the call request or if it cannot 
at predetermined positions on the ground and provide tele- communicate with the electronic exchange system. As the 
phone service for predetermined respective service areas, or electronic exchange system does not store nor control any 
calling areas, of the exchange so that any portable station 30 data on the unsuccessful call request, it cannot send any 
located within that areas can communicate with the elec- information on the call request to the called portable station 
tronic exchange system. Consequently, a portable station for cve r because the exchange system is not adapted to 
located within the calling areas can originate a call to or be handle such an abortive call if the called portable station 
received a call from a wired terminal connected to the does not send back a response signal, 
electronic exchange system or a portable station via one of 35 Subscribers owning portable stations may be forced to 
the cell stations to establish a telecommunication channel turn off the terminals for some reason or another. They may 
between them. forget to turn them on again or the batteries of the power 

Normally, a specific telephone number is assigned to each sources of the terminals may run out without being recog- 
portable station and the electronic exchange system periodi- nized by the owners. More often than not, the subscribers 
cally checks the location of each portable station to find out 40 ma y move out of the eolire se™<* area of tne exchange 
in which one of the plurality of predetermined service zones, system in the course of their daily behaviors. If they end up 
or calling areas, it is currently located. If there is an without recognizing incoming calls made to them, the better 
incoming call to a portable station, the electronic exchange P a rt of the benefit of owning such portable stations may be 
system causes one of the cell stations in which service zone loa- 
the called portable station is located, thereby calling the 45 Tbus, if the electronic exchange system calls a portable 
portable station. If the portable station responds to the call, station and the called portable station does not send back a 
the electronic exchange system sets up a telecommunication response signal to the electronic exchange system, the 
channel between the calling terminal and the called portable electronic exchange system does not store nor control any 
station so that the calling party and the called party can data on the unsuccessful call and therefore the subscriber 
communicate with each other. 50 wno owns the portable station cannot recognize the call for 

In order for the electronic exchange system to detect in eve r- There may be may occasions where portable stations 

which one of the calling areas of the electronic exchange cannot send back a response signal to the electronic 

system a portable station is located, the electronic exchange exchange system even if there is a call. So, while a portable 

system periodically (or constantly) sends a response request station may be beneficial because of its handiness and 

command to each portable station and checks which cell 55 portability, the high probability of abortive calls can signifi- 

station receives the response of the portable station. In caDtl y reduce this benefit. 

addition, the electronic exchange system can also locate a Therefore there is a good reason to expect an electronic 
specific portable station when the portable station sends a exchange system to be so adapted, if there is an unsuccessful 
connection request by seeing which one of the cell stations call because of an inoperative condition of the called por- 
receives the connection request. Normally, since a specific 60 table station and the terminal restores its operable condition, 
telephone number is assigned to each portable station, the as to notify the calling terminal of the restored operable 
portable station to which a response command is sent can be condition of the called portable station, 
identified if the response from the portable station contains Additionally, conventional exchange systems are not pro- 
its telephone number. In recent years, however, with a digital vided with a functional feature of automatically searching 
system such as a PHS (personal handy phone system), each 65 and selecting an available channel for a called portable 
portable station sends a location registration request each station if a specific channel assigned to it is busy. Since the 
time it moves from one calling area into another so that the number of channels of a radio communication is limited, the 
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channel can more often be busy as the number of portable when the first service is provided to the portable station after 

stations allocated to the channel increases so Ibat a call may the unsuccessful call so that a prolonged incommunicable 

frequently end up in failure because the channel is busy. slate on the part of the called portable station can be avoided 

In a private branch exchange system, subscribers of u> improve the overall service of the exchange system to 

portable stations may normally be seated in the office and 5 which the ca led portable staUon belong, 

not a few wired extension telephone sets may be at hand to Additionally, the called portable stauon can share the data 

make the portable stations useless unless the portable sta- s « ore f- ul * e m « mof y of electron* exchange system so 

lions and the wired extension telephone sets are made ^ hoow ° s lh f e f «>? ° r ! ab ksUtioncarf 

... ... . ■ • . r /call btck the calling party of the abortive call at any* 

compahble without requiring cumbersome exchange opera- ^^telilnfe./Ttereach of the portable stations of the 

lions Tins may provide another reason that reduces the 10 / e £ ha £ stem r can call back the calling parly of m 

benefit of an electronic exchange system for portable sta- unsuccessful call at any appropriate time, if any, by using the 

tions. Furthermore, an opposite case in which it is easy to fa^ry call function, the memory dial call function or 

connect calling party with the portable station of the called some other function the terminal is originally provided with 

party in place of the wired extension terminal may be to remarkably improve the service offered to the subscribers, 

occurred. 15 According to a second aspect of the invention,.' there is 

SUMMARY OF THE INVENTION prov^, aD;e»6hUg s^ietn comprising a ptolily ofi 

/portable stations, jgglurality of wired terminals^ach of the^ 

It is therefore the object of the present invention to iAv%Td*teTTml?a^ 

provide an electronic exchange system that can provide portable station thereon and determination means for deter- 

improved service to both the calling party and the called 20 mining if the unit carries the portable station, memory means 

party who owns a portable station if a call ends up in failure. for storing the result of determination of the determining 

According to first aspect of the invention, there is means for each of toe portable stations and data indicating 

provided an electronic exchange system comprising a phi- each of lhe ^d terminals having a unit determined to be 

rality of portable stations, determination means for deter- | arrvm S a P ortable staUon as ^"f fer data f^SS^P^K 

mining an unsuccessful call to any of the plurality of 25 i fo !^S2^^ , 

r * • j . *u ii ^pontaglelstftion^according^to the transfer^ata for the called j 

portable stations, memory means for storing data on the call 0 "elib1Ps^ndns ' 

determined to be ur^ucoessful by the determination means {!^fj|pB^c arrangement,/the location of each of the 

for the plurality oj portable stations the data indicatmg the & of tem ^ autornaticaUy 

calling party .detection means for checking the commurn^ Steeled and lhe exchange system is notified of it so thai, 

table state of eat^ of the plurality of portable stations and ; when a ^ sUtkm is ^ called . portable station ^ 

cbntmraeans for carrying out a control operation in accor-/ a-xorresponding wired telephone set 'is 'automatically } 

jdance with the call data for each of |he portable stations* /selected 'fol^ the subscriber who owns the 

!chfeckrd 'fdr ^ on the ouU portable station and the wired telephone, or who owns only 

c c6me*6f checkitfg the' communicable state/ 5 ^ lne portable telephone is provided with improved service by 

L ^In~an~eIectroriic exchange system according to the first easily connecting in response to a termination request/ 

aspect of the invention, if the memory section stores data on " According to ~a third aspect of the invention, there is 

a call to the portable station checked by the detection provided an exchange comprising a plurality of ^rtable 

section, the control section connects the checked portable stations, determination means for ^transmitting jm incoming j 

station and the calling terminal indicated by the call data. {call signal in response to an^inc^ming call .tofai^li'f the/ 

With the above arrangement, if the electronic exchange 7l|^ a no response / 

system transmits a call signal to the called portable station S™™/* the called portable station does not respond ' 

• i , _ • „ M • i / m „„ n „j within a waiting time, memory means for storing the number 

and does not receive a response signal from the called - . - & * • j u «i_ j * 

^ A j . .j • • ft* tL of times of no response situations determined by the de ter- 

portable station within a predetermined period of time, the - r , , ... f . /, t 

r „ . . . i i i ^ * ■ mmation means for each of the plurality of portable stations, 

called portable station is connected when the first service is 45 contro] means for executi a control am for each no 

provided to the portable station after the unsuccessful call so fe determined b the determ in a tion means 

that a prolonged incommunicable state on the part of the for the caUi ble statjon and alteration mcans for 

called portable station can be avoided to improve the overall ^ the waiti ^ as ^ of the numbef of times 

service of the exchange system to which the called portable of no response situations stored - m me raeraory means for 

station belong. 50 each of the plurality of portable stations. 

In an electronic exchange system according to the first wi(h me aboye arrangementj if a cal i e d portable station 

aspect of the invention, wherein, if the memory section does not respond because it is out of the entire service area 

stores the call data on the portable station checked by the of the exchange system or because the called portable station 

detection section, the control section notifies the checked ^ mrned oft the time unti] a program for afi o^f.^^. 

portable station of the call data. 5S area sit u a tion is executed is curtailed so that the calling 

In an exchange system as described above, each of the portable station is provided with improved service, 

plurality of portable stations comprises a memory and Additional objects and advantages of the invention will be 

section for transmitting a signal to the terminals having the set forth in the descri ption which follows, and in part will be 

respective telephone numbers stored in the dial memory and obvious ff0m the descriptioD> or may be learncd by practicc 

each of the portable stations checked by the detection 6 o 0 f the invention. The objects and advantages of the invention 

section stores the call data transmitted from the control may be reallzed and obuined by means of the instrumen . 

section in its own memory. _ taMes and comb i nat i 0 ns particularly pointed out in the 

Withjhe above arrangement, yif the electronic exchange r \ ap p enc |ed claims, 
system transmits a call signal to the called portable stations 

ind -aoSs not receive a response signal from the called* 65 BRIEF DESCRIPTION OF THE DRAWINGS 

portable station r within a predetermined period of timej data ^ The accompanying drawings, which are incorporated in 
on the unsuccessful call are sent to the called portable station/ and constitute a part of the specification, illustrate presently 
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preferred embodiments of the invention and, together with 
the general description given above and the detailed descrip- 
tion of the preferred embodiments given below, serve to 
explain the principles of the invention in which: 

FIG. 1 is a block diagram showing the entire configuration 
of the first embodiment of electronic exchange system 
according to the invention; 

FIG. 2 is a block diagram of a principal portion of the 
electronic exchange system of FIG. 1; 

FIG. 3 is a block diagram showing connection between a 
portable station and a wired telecommunication terminal, to 
illustrate the operation of the electronic exchange system of 
FIG. 1; 

FIG. 4 is a schematic illustration of a data table for a no 
response situation that can be used for the electronic 
exchange system of FIG. 1; 

FIG. 5 is a chart showing a communication sequence for 
a no response situation and a call back operation that can be 
used for the electronic exchange system of FIG. 1; 

FIG. 6 is a flow chart showing the operation of the 
electronic exchange system of the electronic exchange sys- 
tem of FIG. 1 when there is an incoming call sent to one of 
the portable stations; 

FIG. 7 is a flow chart showing the operation of the 
electronic exchange system of FIG. 1 when there is a service 
request from one of the portable stations; 

FIG. 8 is a block diagram showing the entire configuration 
of the second embodiment of electronic exchange system 
according to the invention; 

FIG. 9 is a schematic illustration showing the relationship 
between a cell station and calling areas of the electronic 
exchange system of FIG. 8; 

FIG. 10 is a schematic illustration of a call data memory 
table that can be used for the electronic exchange system of 
FIG. 8; 

FIG. 11 is a flow chart showing a control operation of the 
electronic exchange system of FIG. 8 when there is an 
incoming call; 

FIG. 12 is a flow chart showing a control operation of the 
electronic exchange system of FIG. 8 when a portable 
station restores its communicable state; 

FIG. 13 is an example of call data on a portable station of 
the electronic exchange system of FIG. 8 when the portable 
station restores its communicable state; 

FIG. 14 is a schematic illustration of an incoming call data 
memory table on a portable station that can be used for the 
modified second embodiment of electronic exchange system 
of the invention; 

FIG. 15 is a flow chart showing the operation of the 
electronic exchange system in response to a call signal from 
a portable station of the modified second embodiment of 
electronic exchange system of the invention; 

FIG. 16 is a flow chart showing the operation of the 
electronic exchange system in response to a location regis- 
tration signal from a portable station of the modified second 
embodiment of electronic exchange system of the invention; 

FIG. 17 is a calling party data table on the telephone 
number of the calling party that can be used for the modified 
second embodiment of electronic exchange system of the 
invention; 

FIG. 18 is a schematic illustration of data that can be 
displayed on the display section of a portable station accord- 
ing to the class of service provided thereto in the modified 
second embodiment of electronic exchange system of the 
invention; 
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FIG. 19 is a schematic illustration of data that can be 
displayed on the display section of a portable station accord- 
ing to the time of day of a received call in the modified 
second embodiment of electronic exchange system of the 
s invention; 

FIG. 20 is a schematic illustration of data that can be 
displayed on the display section of a portable station accord- 
ing to the number of times of received calls in the modified 
second embodiment of electronic exchange system of the 
10 invention; 

FIG. 21 is a block diagram showing the entire configu- 
ration of the third embodiment of electronic exchange 
system according to the invention; 
15 FIG. 22 is a block diagram of the location detector of a 
portable station of the electronic exchange system of FIG. 
21; 

FIG. 23 is a flow chart showing the operation of the 
location detector of a portable station illustrated in FIG. 22; 

20 FIG. 24 is a substitution destination table showing the 
presence or absence of data on the portable stations and their 
substitution terminals for calls to them stored in the elec- 
tronic exchange system of FIG. 21; 

FIG. 25 is a flow chart showing the operation of the 

25 electronic exchange system for selecting a portable station 
or its substitution terminal of the electronic exchange system 
of FIG. 21; 

FIG. 26 is a table showing the periods of time before 
executing an out-of-service-area program that can be used 
30 for the fourth embodiment of electronic exchange system; 
FIG. 27 is a table showing the numbers of times of no 
response situations for the portable stations that can be used 
for the fourth embodiment of electronic exchange system; 
35 FIG. 28 is a flow chart showing the operation of the 
electronic exchange system in response to an incoming call 
to a portable station of the fourth embodiment; 

FIG. 29 is a flow chart showing the operation of the 
electronic exchange system in response to a service request 
40 from a portable station of the fourth embodiment; 

FIG. 30 is a conceptual illustration showing how the call 
data stored in the memory of the electronic exchange system 
is transmitted from a portable station to another in the fifth 
embodiment of electronic exchange system according to the 
45 invention; 

FIG. 31 is a flow chart showing the operation of the 
electronic exchange system including transfer of call data 
from the electronic exchange system to a portable station of 
the fifth embodiment of electronic exchange system accord - 

50 ing to the invention; 

FIG. 32 is a flow chart showing a calling operation of a 
portable station using a memory dial of the fifth embodiment 
of electronic exchange system; and 

5S FIG. 33 is a set of data that can be displayed constantly 
on the display section of a portable station as a result of the 
operation of FIG. 32. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

60 

First to fifth embodiments according to the present inven- 
tion will be explained with reference to the accompanying 
drawings. 

Referring to FIGS. 1 to 7, an electronic exchange system 
65 according to the first embodiment of the present invention 
will be described. This electronic exchange system com- 
prises an automatic calling-back function for storing a 
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termination call in a predetermined memory in an electronic ^interface circuit 116 is an interface between the electronic^ 
exchange system when the terminal call cannot be connected L excfiiin^system 110 and the cell station ISO. / 

to a portable station since therc isjncoming call no answer L Aarcuiffor controlling the terminals of the trunk circuits 

from the portable station and enabling talking by connecting,! m m lhe interface circuit u 6j lhe line circuit 119 and the 

theportable station to a cdlih^dnjginaibr 6[ the call by thei s ^ M intcrfacc circuit U7 dclivcis a signal t0 tnc controller 

) lt ^^^ gt ^f^ htt a eommumcaUon Wlth ^9 114 via the control data high-way 118. The terminal control 

r portable station is enabled. / . circuits are a ii ocatcd to input/output ports of the electronic 

fundamental structure of the electronic exchange sys- ex e nQ aDd decodi sections for det£cti 

tern according to the first embodimenjjs iUus^ated in FIG. owq ^ afe SQ idc(J as {Q ^^.^^ 

L As illustrated in FIG. 1, this electronic exchange system^ ^ fof ^ the mput/out p Ut ports . when 

JS^SS^T^* r t "^Vmn^Sli^ ^ ^ P° rt number dccoded b y 10,5 decodiD g sccti0D 

^&"°^-<™ c ^ n . 120 1 < 120 - 1 to 120 -0y' witfthe number allocated to the own port number, a request 

o^wired^ Jenninals, public telecommunication for accessi tQ the own rt number fa recognized . 

network 130 (130-1 to 130-j) of cable conductors for con- _ B . * . 6 t 

necting a central telephone electronic exchange system to 15 ™ e storage section 115 stores various control programs 

the electronic exchange system 110, leased lines or private * nd vanous tables of the controUer 114, and data such as set 

lines 140 (140-1 to 140-k)/ cell stations 150 (150-1 to ; functional contents. TTie storage section 115 further holds 

150-mVa control terminal l60 r and l fdha^le stations 170/ vanous information generated in the electronic exchange 

fh-70-1 to 170-n) of radio slave units~for the cell stations; ^ m "0 such_a V for exampk, .programs for updating^ 

where i, j/k, m and n are arbitrary real numbers. The control 2Q , various information such as nuinber information of call-ouU 

terminal 160 has a data input unit such as a keyboard or the extension; its talking time number of speeches, number of A 

like and a display, and inputs data and program to the ?d\-out to the centered office line, telephone number,/ 

electronic exchange system 110 or reads the data. /The i talking time r >Jking^ 

electronic exchange system 110 executes various processes 7 Programs for controlling [ data delivery to the control terrain 

including exchanging, connections among extension termi-- 25 / 

nals of the telephone 120 and the portable station 170, the The digital interface circuit 117 is an interface for con- 
public telecommunication network 130 and the private line necting the electronic exchange system 110 to an external 
140 such as, for example, between extensions or between the digital unit. The control terminal 160 is connected to the 
extension and a centerized office line. This electronic controller 114 through the digital interface circuit 117. The 
exchange system 110 comprises, as illustrated in FIG. 1, a 30 digital interface circuit 117 is an interface which can trans- 
channel switch 111, trunk circuits 112 (112-1 to 112-j), 113 mil data at a high speed. The control terminal 160 commu- 
(113-1 to 113-k), a controller 114, a storage section 115, nicates with the controller 114 of the electronic exchange 
interface circuits 116 (116- to 116-m), a digital interface system 110 through the digital interface circuit 117. 
circuit 117, a control data high-way 118 and line circuits 119 The above-described constituents provided in the elec- 
(119-1 to 119-i). 35 tronic exchange system 110 are connected to the controller 
The channel switch 111 electronic exchange systems and 114 through the control data high-way 118. The controller 
connects between the extensions, from the extension to they 114 so controls the various constituents as to form channels 
wire line (the public telecommunication network, the private / between the line circuit 119 and the trunk circuits 112, 113 
line), or from the centerized office line to the extension/ according to the control program previously stored in the 
More specifically, the channel switch 111 so electronic 40 storage section 115, and can execute an ordinary exchanging 
exchange systems as to form the channel between the trunk operation. To realize such controls, tlie storage section 115 1 
circuits 112 and 113, the interface circuit 116, the line circuit holds programs and, data for variously :c^ntfSllirig selection/ 
119 under the control of the control section 114. This ; of the port number of the other party to be controlledHo be 
channel switch 111 has a time switch and a PCM (pulse code 'electronicnexchange system phased on dial information, or / 
modulation) high- way. The PCM high-way is a transmission 45 based on an off-hook, an on-hofck and the like.,Further, the ' 
line for transmitting voice signal data delivered between the storage section 115 has a control program of functions for 
trunk circuits 112 and 113, the interface circuit 116, the line entering the extension number of the call -out side at the 

119 in a predetermined time slot corresponding to the other terminal having incoming call no answer for a predeter- 
party, and the time switch controls to time divide inputting/ mined time as a failure call corresponding to its portable 
outputting timing of the data to the PCM high-way of the 50 station when the termination call of the portable station 170 
line circuit 119 and the trunk circuits 112, 113 corresponding is received, then calling out to call back the portable station yt 
to the time slot. The time switch is operated under the at the stage that enables to' communicate with the portable^ 
control of the controller 114. A tone oscillator is connected stationed calling out the call -out extension number which 
to the channel switch 111 and sends various signal sounds has-become the failure call when the portable station 
necessary for a telephone system. 55 responds. 

The controller 114 variously controls not only exchanging The cell station 150 is connected to the specific interface 

process of the channel switch 11 but also the entire elec- circuit^nd^can tdmliiuhicate with the portable station 170 t 

tronic exchange system 110. The line circuit 119 is a; by a radio commuhic'Sion. The'cell station 150 functions as 

connecting interface for connecting the extension terminal 'a cell station for cross linking information transmission 

120 to the electronic exchange system 110. 60 between the interface circuit 116 and the respective portable 
The trunk circuits 112 and 113 are circuits for interfacing stations,^. The cell station 150 controls a call originating ^ 

the channel switch 111 with the corresponding public tele- (connection, an incoming connection in response to a signal } 

communication network 130, the leased wire or the private from y me portablie station 170, and delivers a speech signal./ 

line 140, and further circuits for closing a DC loop for Further," the - cell^statiohs 150 are" installed" at different 

detecting incoming or line acquisition. The fine circuits 119 65 positions, have calling areas in predetermined regions and 

are connecting interfaces between the^channel switch lll s can communicate with the portable stations 170 existing in 

and the respective extension terminals.Tbe portable station/" the calling areas. The cell stations 150 respectively have a 
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plurality of communication channels, and simultaneously In the case of the communication between the extensions, 

use radio communication channels corresponding to the the electronic exchange system 110 receives the extension 

number of channels to the portable stations. The portable number of a request other party from the call-out extension, 

stations 170 can selectively use the plurality of the commu- checks the connection specification between the extensions, 

nication channels, obtain the right of occupation by search- s and controls to income, if the extension can be connected, 

ing idle channel when necessity of communicating with the the line circuit corresponding to the extension number of the 

cell station 150 occurs, and communicates with the cell request other party. The electronic exchange system 110 

station 150 by using the obtained channel. Further, the cell obtains the channel when the terminal connected to the line 

station 150 searches idle channel of the plurality of com- circuit controlled to income responds, and can communicate 

munication channels to execute incoming connection or call 10 with we other party. Various controls including call origi- 

originating connection to the specific portable station, alio- mating and incoming controls for the trunk circuits, the line 

cates suitable idle channel, and gives the right of occupation circuit, the interface circuit for connecting the cell station are 

as the communication channel to the portable station. executed by using port numbers. For example, when a 

an. u j -u a <- v ui~ ^t«#;«^ iTA « ? certain extension number 10 is allocated to the port number 

The above-described portable stations 170 each has a/ _ . . c . _ r . 1A . 

c a .if..- * «^;/i5 PO 10, in the case of calling the extension number 10, the 

jfundamental function as a telephone terminal, and a radio P ' nrtin . jm. * u * 

i . i4 , • r a- - / port number PO 10 is accessed. The controller 114 executes 

transmitter and a radio receiver for radio communicating: v , t , , , . t . . . 4 , . . 

W ui . .• ita . _ „ f _ T , ^ J! f such controls based on the terminal — the port number mfor- 

The^portable-station 170 also has a controller for variously . ...... 4 . ..-V r. —■ — f lL ~ 

. ir a m,* ™*«ki- nn e /* mation stored in the storage section I15./In the case of the i 

controlling and a memory. The portable station 170 is set , —77 — « — r -iir— — — ' ha .l - r s 

& . . J r -c • .u . ui . .* / [termination call at the portable station 170, the case of J 

with an extension number for specifymg the portable station, / . _ ^ w. £. ^ ^ rt w h ^.i :?% t ' , . < 

• 1 • i * f c . .. „ •/ on Sinc6^ine atnne r portable station 170-1 existing in the calling^ 

and generated with a command for periodically surveying its 20 t .^.^-.u- * 1 1 . . v -n u 1 * a ' 

.f. . * 1 u 1 <• *u 1 » * y 'area* of the cell station 150-1 will be explained as an' 

position by using a control channel from the electronic >, . - — ~ _- - . r . r — r 

r . ^ , 11 a. .1. *• , . , . example. ^The controller 114 detects the calling area where 

exchange system 110 to the respective portable stations 170 , ^xf. , . 1 j- . ♦ 

r 7 11 • . . . .1 . 1 p - 1 . 11 -iiy* the-portable station 170-1 corresponding to the extension 

of non-talkine state under the control of the controller 114. \ - ^ . _,. , . t , 

™ 0 „ , 1cn , *u j„ /j number of the incoming other party is disposed, and controls 

The respective cell stations 150 transmit the commands and , . . , f. . ( r . ' . , . 

r if *i. ui * #• t*u & ^i^*™-,, « the incoming through the interf ace circuit 116-1 connected 

wa.t for reply from the portab e statue electron c « cell station 150-1 in which the detected calling area 

exchange system 110 grasps that the respect.ve portab e identification 
stauons 170 are located at any ca hng areas informationof the incoming other party is sent together with 

answers obtained from the cell station 150. Therefore, the . * ; i u i t *u n 

respective portable stations 170 have functions for returning ,he calhng «gnal through the control channel from the cell 

own ID information by using the control channel (or idle 30 s a f*° n ' '. ' . " " - 3 . 

channel) when receiving the command for surveying the / The respectwe portable stations 170 exited in the callmg 

nnsition are ^ receive tne ca ^ Sl g na l an d the identification inform ation-i 

_ . , .... identifying the portable stations, the information such as? 

The electronic exchange system having the above- extension number of me other t jbe respeo 

described structure vanously processes to electronic i ive -p 0rtable stations 170 collate whether the call signal 

exchange system as will be described. coincides with the identification (extension) number set to 

When there is incoming from the centenzed ofiQce line, tne own or not If tne call signa i coincides with the extension 

the controller 114 detects the incoming from the trunk number, incoming calling sound is generated, and reception 

circuits 112, 113, and incomes at preset extension terminal information indicating reception of the incoming call 

(in the case of a trunk board system or an extension group 4Q togejto wjthjhe__calling .sound Js.radio_transmitted.iThisj> 

system) as representative or directly at corresponding exten- reception information is received by the cell station 1§0-1? 

sion (in the case of PBX dial-in: a system for directly Unll^sl^Mht^^ circuit 

incoming by dialing its originator's number by receiving the lie^T^nWRa'troller 114 receives the reception signal^ 

originators number from the central telephone electronic through the interface circuit 116-1 and recognizes that the J 

exchange system and allocating it to the extension). Then, 45 ; ca lling signal is received by the portable station 170-1 of the^ 

the channel is obtained by the answer of the incoming incoming other party, sendsT tone signal indicating the 

extension terminal, and a communication between the both calling to the call-ouCside, and informs the calling to the 

can be executed. call-out side. When the portable station 170-1 operates ^ 

When this incoming is transferred to another extension, off-hook button of an operation unit of the portable station^ 

the incoming^an be transferred from the incoming terminal. 50 170-1 by its user, the portable station 170-1 radio transmits^ 
In this case, the controller 114 of the electronic exchanged an answer signal. The answer sipial is receivea^l>y-the cell^ 

system 110 checks a specification for the extension to be sjatiSfQ^jOW^ 114 through^ 

transferred and calls, it the extension can be connected, the thTinter face circ uit 116-17 The controller 114 knows that the > 
extension. When the terminal of the other party responds, the ^ telmin^l'respond^accordifil to the information, controls the 6 
controller 114 obtains {tie channel between the extension to- 55 channel^witclv^lll) b'btairis the chanp^rtcfttie call-out side 

be transferred and the call-out side centerized office line by J> an^can ^coln^um^ call-out side7" " 

disconnecting the extension^erminal transferred, Jhcrcby/' The electronic exchange system 110 registers the exten- 

talki ng betwe enjhe both^ s j on number of the call-out side as failure call for the 

The call-out from the extension to the centerized ofBce portable station 170-1 with a predeterrmned storage.area.of^ 

line can be executed by the call-out of the extension terrai- 60 the^ storage section 115 whejn ingolmng call no answer is } 

nal. In this case, the controller 114 searches the circuit of idle received for a predeteiroin^ jimejro^ station 

state in the trunk circuits 112, 113, checks the connection 170-1 correspondin g'tb - the"extension number of the ihcom- 

specification to the call-out extension, then obtains the ing _ other party. Then, the electronic exchange system 110 

channel by using the idle trunk circuit if the extension can calls back the portable station 170-1 by calling at the stage 

be connected, and outputs dial information to the electronic 65 to be able to communicate with the portable station 170-1. 

exchange system. The extension terminal can communicate More specifically, the controller 114 controls to call back 

with the other party through the electronic exchange system. through the interface circuit U6-1 connected with the cell } 
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station 150-1 for serving the calling area disposed at the > 
portable station 170-1 at the stage to be able to communicate 
wtllfthe portable station 170-1. /Thus, the identification 
information of the incoming other party is transmitted 
together with the calling signal through the control channel 5 
from the cell station 150 to the portable station 170-1. 

The respective portable stations 170 disposed in the 
calling area of the cell station 150-1 receive the calling 
signal and the identification information of the incoming 
other party, collate whether the calling signal coincides with 10 
the extension number set to the own or not, generates the 
calling sound of incoming if the calling signal coincides 
with the extension number, and radio transmits reception 
signal indicating that the incoming call is received. More 
specifically, the portable station 180-1 receives the calling 15 
signal and the identification information of the incoming 
other party, and sends the reception information. The sent 
reception information is received by the cell station 150, and 
sent to the controllerll4 through the interface circuit 116-1. 

/The controller 114 recognizes by the receplion of the r 20 
/rec*etftio1i~ 'information that the calling signal' is sent to the { 
^portable station 170-1. The incoming is informed to the user^ 
f by the calling sound at the portable station 170-1. When the/" 
^user^er^tes>th*e 6ff-hobk button of the operation, unit of the 
portable station 170, the portable station 170 radio .transmits' 25 
theHMwe^sign air This answer signal is received by the cell 
station-150-1, and sent to the controller 114 through the 
interface circuit 116-1. The controller 114 recognizes by the 
answer signal that the terminal responds, and calls out the 
call-out side of failure call. In this case, the calling sound is 30 
sent through the line circuit connected with the extension 
terminal of the call-out side of the failure call. 
Simultaneously, the controller 114 sends a tone signal indi- 
cating calling through the cell station 150-1, and informs the 
calling to the portable station 170-1. When the extension 35 
terminal is the portable station 170 except the portable 
station 170-1, the above-described process is executed 
through the cell station 150 and the interface circuit 116 
corresponding to the calling area disposed at the portable 
station 170 of the call-out side. Incoming is informed to the 40 
user of the extension terminal according to the calling sound 
at the extension terminal. The extension terminal is operated 
by off-hook by the user, and the answer signal is sent to the 
controller 114 from the line circuit of the extension terminal. 
The controller 114 recognizes by the answer signal that the 
terminal responds. Then, the controller 114 controls the 
channel switch 111 and obtains the channel with the cell 
station 150-1. Further, the cell station 150-1 obtains an idle 
channel, and can talk with the portable station 170-1. Since 
the cell station 150-1 can communicate with the portable 
station 170-1, the controller 114 deletes the failure call 
registered with the storage section 115. When a plurality of 
failure calls exist in the same portable stations, i.e., other 
failure call is registered as well with the portable station 
170-1, the above -described process is repeated at the stage 
that the present talking is terminated, automatically called 
back, and automatically obtains the talking with the other 
party of the failure call. When the other party terminal of the ) 
failure call is busy or incoming call no answer is obtained^ 
even if a predetermined time is elapsed, the call is once 60 
disconnect, then again automatically called back after a 
predetermined time is elapsed or automatically called back 
to a terminal of another failure call. 



*c^led back. Thus, the speech between the portable station 
'and-the call-out side terminal becoming the failure call is 
obtained. In this manner, when the portable station becom- 
ing the failure call becomes possible to communicate, the 
communication possible to the portable station can be 
informed to the portable station and the call-out side termi- 
nal of the call becoming the failure call. Further, since the 
recalling state is automatically obtained to immediately 
communicate, service for the user can be improved. 

The automatic calling-back function will be described in 
more-details with reference' to the drawings. A conception 
block diagram of the electronic exchange system 100 
according to the first embodiment of the present invention is 
illustrated in.HG.J.-- ^ 

/As illustj^djn . FIQ^ j n Ihe electronic exchange system 
100~of the present invention, a plurality of wired telecom- 
munication terminals (wired extension terminals) 120 
(120-1 to 120-i) and a plurality of cell stations 150 (150-1 to 
150-m, where m=8 in FIG. 2) of cell stations are connected 
to a private branch electronic exchange system 110, and a 
plurality of calling areas CA-A to CA-F are allocated to the 
plurality of portable station mater units 150 (150-1 to 
150-8). Further, portable stations 170 (170-1 to 170-n, where 
n-11 in FIG. 2) are provided as portable stations in the 
electronic exchange system 100. 

The cell stations 150 are respectively installed at separate 
different places, and respectively provided at predetermined 
regions at centers of the cell stations 150 with calling areas 
which can radio communicate. In this case, the calling area 
CA-B is so set as to serve two cell stations 150-2 and 150-3. 
Thus, there is also the case where one cell station serves one 
specific calling area or the case where a plurality of cell 
stations commonly serve one specific calling area. The 
plurality of cell stations 150-1 to 150-8 are respectively 
installed at different positions, and thus a plurality of calling 

ifhe7 



areas CA-A to CA-F are obtained_as_callmg -areas. jFh 
(^^^^^^^^^^^^^Kct^i^i tnc private branch 7 

^^^^^^^^^^^^^^^^^^^^^^^^^ 
pilSO^aw^^^ 

-riieitiom^ 
^The electronic exchange system 100 comprises the private 
branch electronic exchange system 110, the controller 114 
and the storage section 115. The storage section 115 stores 
presence or absence of generation of incoming call (failure 
call) to the portable station not satisfied since a radio 
communication between the private branch electronic 
exchange system and the portable station is not established 
and information regarding a calling originator of failure call. 

Then, an operation of the electronic exchange system 100 
illustrated in FIG. 2 will be described. The operation of the 
electronic exchange system 100 will be described with 
reference to FIG. 3. In FIG. 3, the private branch electronic 
exchange system 110 is connected with a plurality of cell 
stations 150 (150-1 to 150-8) which can communicate in the 
calling areas CA-A to CA-F at different positions. If the 
portable station 170-1 having an extension number "2000" 
exists, for example, in the calling area CA-A of the calling 
areas CA-A to CA-F, various services are provided for the 
portable station 170-1 through the cell station 150-1. As 
illustrated in FIG. 3, the wires terminal 120-1 allocated with 
the extension number "1000" is connected to the private 
branch electronic exchange system 110 to provide a speech 
service. Note that, numbers designated to the wired tele- 
portable station, the failure call is registered, and when the 65 communication terminals and the portable stations are riot 

limited to the extension numbers, and may be applied 
identification number (information) identifying these termi- 



45 



50 



55 



As o^scjitxd_above, when the failure call occurs at the^ 



portabTe* radio becomes possible to communicate, the call-- 
but Side lean irial ' b'ecom ihg the failure call is automatica lly/ 
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nals. As described above, ihe respective portable stations 
170 are previously set with the extension numbers, which 
are stored in the storage sections provided in the respective 
portable stations 170. At the time of controlling the call-out 
or the call, the portable station 170 receives the extension 
number through the private branch electronic exchange 
system 110 and the cell station 150, collates the extension 
number with the extension number stored in the storage 
section, and obtains a communication channel with the 



lion table of the storage section 115 in response to the 
location registration. The failure call from the wires 120-1 
previously becoming failure is registered with the call 
failure information table. Thus, the private branch electronic 
exchange system 110 calls the portable station 170-1, reads 
the originating number of the failure call (in the case of this 
example, the extension number "1000" of the wired tele- 
communication terminal 120-1) from the call failure infor- 
mation table of the storage section 115 when the portable 



. , i * . • . t i1A . tU nf station 170-1 responds, and calls o ut the wired telecommu 

private branch electronic exchange system 110 in the case of 10 . *1 „ » iAJWWJjwn . ..i,, „ 

* & J mcation terminal 120-1. wHffHlFhraiMirOTi™ 



coincidence. 

An example of call failure information table to be stored 
in the storage section 115 in the private branch electronic 
exchange system 110 is illustrated in FIG. 4. Presence or 
absence of failure call and, in the case of the failure call, 
originating numbers of originating terminals are stored at the 
extension numbers in the call failure information table of the 
storage section 115 in the private branch electronic exchange 
system 110. 

An example of a communication sequence of the case 
where the portable station 170-1 is called by the wired 
telecommunication terminal 120-1 of an extension tele- 
phone is illustrated in FIG. 5. This communication sequence 
will be explained with reference to FIG. 5. In this case, the 
portable station 170-1 (extension number: "2000") of the 
incoming terminal is assumed to be impossible to be used 
due to power-off state. 

(The wredlele^mmunication ter mina jri30 : QexpDsioD. 
number: "10b0")iof_the„originaringjem^ 
hodkfed,3ncH1ie jxtej«ion^uj5^r^2000!Lofahe incoming 
telrrnnaLis-dialed. The private branch electronic exchange 
system 110 receives an outgoing signal message from the 
originating terminal, and sends an incoming signal message 
through all the cell stations 150 for constituting the calling 
area illustrated in FIG. 3. 

However, since the incoming terminal is in an answer 
impossible state, the private branch electronic exchange 
system 110 does not respond to the call signal. On the other 



S^^^^mg^^^r^rtable 



fcelelSlninw 120-1 of the extension number^ 



20 



m^ssed'above, useful service is provided for 
trie portable station 170 and the wired telecommunication 
terminal 120 becoming call failure due to the speech impos- 
sible state. 

Then, an operation in the private branch electronic 
exchange system 110 will be explained with reference to 
FIGS. 6 and 7. A process flow of the private branch 
electronic exchange system U0 when the portable station 
170-1 incomes is illustrated in FIG. 6, and a process flow of 
25 the private branch electronic exchange system 110 when the 
portable station 170-1 of the speech impossible state 
becomes possible to talk is illustrated in FIG. 7. 

As illustrated'in FIG. 6, when th e portable station 170-1 
incomes (step Al)rrat?^nvate branch electronic exchange 
30 system 110 controls the. incoming of the portable station 
170^Facf3 ^ails to examine whether there is an answer or not 
(step A2). jVv^n there is the answer from the portable station 7 
^170 : l~~thc ptivate* branch electronic exchange system 110^ 
^r^e^s^^ali^p^Aa), and the portable station JL70-1 is> 
35^set to be able to talk with the call-out terminal^If there is 
^incoming call no'ariswer from the portable station 170-1 up 
to the lapse of a predetermined time at the step A2, the 
private branch electronic exchange system 110 generates a 



failure call at the call failure information table in the storage 
hand, the private branch electronic exchange system 110 40 section 115 of the private branch electronic exchange system 
sends the call signal, then waits for the answer from the 110 as the failure call and sets information of the originating 



incoming terminal, and executes a predetermined process by 
incoming time-out when incoming call no answer is 
obtained even if a predetermined time is elapsed. Therefore, 
since the incoming terminal is in the answer impossible 
state, the private branch electronic exchange system 110 
sends the call signal, and then becomes incoming time-out 
after the predetermined time is elapsed. 

The private branch electronic exchange system U0 stores 
the extension number "1000" of the wired telecommunica- 
tion terminal 120-1 of the originating terminal for the call 
and generation of failure call in the storage section 115. 
Further, the private branch electronic exchange system 110 
judges presence or absence of registration at a transfer other 
party at the time of incoming time-out with respect to the 
incoming terminal, transfers to the transfer other party 
registered if registered, or disconnects to the originating 
terminal if not registered. 

Then, it is assumed that the portable station 170-1 of the 



number of the calling originator to the table position corre- 
sponding to the portable station 170-1 (step A4). 
As described above, each time when the failure call for 
45 the portable station as the movable terminal is generated, the 
private branch electronic exchange system 110 generates the 
failure call at the call failure information table and sets the 
information of the originating number of the calling origi- 
nator at the table position corresponding to the portable 
50 station in which the termination call is failed. 

Then, an operation of the private branch electronic 
exchange system 110 at the stage that can communicate with 
the portable station 170-1 of the movable terminal will be 
explained with reference to a flow chart of FIG. 7. When the 
55 private branch electronic exchange system 110 receives a 
location registration or a service request of originating from 
the portable station 170-1 (step Bl), presence or absence of 
the failure call regarding the portable station 170-1 of the 
service request origin is determined from the information 



incoming terminal is turned power-on. After the power-on, 60 regarding the failure of the termination call held by the 



the portable station 170-1 processes to register own presence 
(location) with the private branch electronic exchange sys- 
tem 110. Thus, a radio communication between the private 
branch electronic exchange system U0 and the incoming 



storage section 115 of the private branch electronic 
exchange system 110, i.e., the call failure information table 
as illustrated in FIG. 4 (step B2). When there is the failure 
call, presence or absence of the originating number is further 



terminal is established. The private branch electronic 65 determined (step B3). When the originating number is 



exchange system 110 detects information of the failure call 
of the portable station 170-1 from the call failure informa- 



slored, whether the portable station 170-1 can be immedi- 
ately called back or not is determined (step B4). If the 
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call-back can be immediately executed by this Further, in the first embodiment described above, the 

determination, the portable station 170-1 is called back (step call-back process is automatically executed. However, the 

B5). present invention is not limited to the particular embodi- 

When there is the answer from the portable station 170-1 mcnt. For example, a service with dialing of specific num- 

(stcp B6), the private branch electronic exchange system 5 bers or pressing of functional key from ttw portable station 

then refers to the call failure information table of the storage 170 as opportunities can be provided. j When the automatic ; 

section 115, knows the originating number of the failure call call-back with the dialing of the specifics mbers or pressing; 

for the portable station 170-1, and calls by using the origi- ofttbe^fu^uonal *key as the opportunities is executed, the 

nating number (step B7). If the other party responds, a user-himself-consciously-recognizes presence or absence of 

channel to the portable station 170-1 is obtained to be able io failure caU to execute automatic call-back service, and hence 

to talk, and the private branch electronic exchange system foe user side has prepared, and a situation in which the user 

110 deletes the information of the originating number of the is unintentionally connected to the other party to flurry can 

failure call regarding the portable station 170-1 in the call be avoided. 

failure information table. According to the first embodiment having the above - 

fAs a result of the determination at the step B2, when therel 15 described calling-back function, the case where a plurality of ~A 

is J no-failure tall, a' service for the portable station 170-1 is different extension terminals income at the time of impos-i 

continued' (step B8). As a resulrof "checking presence or sfole to communicate with the arbitrary portable suuipn 170 A 

absence-of- originating number registration at the step B3, is considered. In this case, the electronic exchange system 

when there is no originating number registration, a service HO may call back by applying priority order to the extension 

for the portable station 170-1 is continued at the step B8. As 20 terminal registered to the call failure table. For example, the 

a result of the check at the step B4, if the portable station is calling-back processes are sequentially called back from 

not immediately called, it is waited until the portable station °ldcr income, or the extension terminal is previously 

170-1 becomes usable (step B9), and the flow after the step grouped according to priority, and the terminals may be 

B2 is again executed sequentially called back in the order of the extension ter- 

As described above, the electronic exchange system 100 25 minals belon S m S to the * rou P havm & hi ^ h P 1 * 0 ** 

according to the first embodiment of the present invention However, in case where incomes from many different 

stores the information regarding the calling originator of the extension terminals at the time of disabling to communicate 

call together with the fact of the failure in the storagesection when call-backs are sequentially processed as described 

115 when the call is failed due to no establishment of the above, the user of the portable station has a fear of taking 
radio communication with the portable station 170 -injhei much time for the call-backs. Therefore, number of the 

case of incoming at the portable station 170. Then, when the } extension terminals to be called back, i.e., number of the 
cstffifisnmMt of ThVradio communic^nwith the portable^ extension terminals registered with the call failure table may 

^guon^ be previously limited at each portable station 170 in the 

of failure Solaris stdred, y the calling originator of the failure electronic exchange system 110. In this case, if the regis- 

is called back by using the information regarding the calling trations with the call failure table exceeds the upper limit of 

originator of the call stored in the storage section 115. the predetermined number of the registrations for the arbi- 

^ c . ri , „ 4 trary portable station 170, there is considered a method for 

Therefore, even if the call connection is not executed due , r . t - , ' , • i a 

to the no establishment of the radio communication between f™** r^tenng on y the extension temund regarding he 

, i . -i ji *i. i 4 • u i latest call failure. In this case, the call failure table for the 

the portable station 170 and the electronic exchange system 40 , , 1( , A . - . ~ 

11ft F f 4U . . t t . ^nM-nt^^iTO ;ftKo r^; rt arbitrary portable station 170 is functioned as a queue. For 

110 for the originating to the portable station 170, it the radio / „ c /? Ct . 

■ *■ u * *u ui^ i%ft on A tu* example, if the call failures exceeding the upper limit of the 

communication between the portable station 170 and the . * • „ t . u f ■.*••.*• 

. , tU f , , ... . . t . number of registrations occur, oldest registration in timing 

electronic exchange system 110 is thereafter established, the ? . ' . * ° 

^ . tU * * t „™„„«:„„ of the extension terminal already registered with the call 

cal connection between the extension of the originating J £ . . , 

... e 11 j ,l ^ ui , 1-rn failure table is deleted, and instead the extension terminal 

origin to become the failure call and the portable station 170 45 ' 

, & .,, t • . ■ ♦ ~ *-««n.. regarding the latest call failure is registered, 

becoming possible to communicate is automatically & & *> 

executed. Thus, inconvenience of no connection to the When the call failure table is functioned as the queue at 

portable station of a purpose to any time even if there is each portable station 170 as described above, number of 

business is eliminated, and its service can be improved. times becoming the call failure at each extension number of 

, , , . .. . tU . , rrt the extension terminal of the originating origin is, for 

The above-mentioned description is the example in 50 , . , . (UI 6 <4 . 6 

... . t . c -i 11 r *l» example, counted, and the portable station 170 to be an 

which, when the failure call for the portable station is , - f . * j *• n e *i_ * 

generated, the originating origin of the failure call is auto- ° b J ect be connected ^""lully of the ex enaon 

matically called blck to be connected at the time of becom- ,ennulal havin S raore number of counls 10 the call " back 

ing possible to communicate at the portable station, thereby process. 

enabling to talk. The calling connection of the portable 55 Then, another embodiment in which, when the portable 

station 170 and the calling originator of the failure call may stat ion becomes impossible to communicate after the incom- 

be executed at the originating from the portable station 170 ing call no answer for the portable station occurs, the 

as an opportunity even after the location registration request automatic call-back for the call becoming the incoming call 

from the portable station 170. However, when the automatic no answer is not executed, but presence of the call becoming 

calling back is executed with the originating from the 60 incoming call no answer is informed as the information to 

portable station 170 is used as the opportunity, the portable the portable station will be described as a second embodi- 

station 170 immediately originates the arbitrary terminal menl. 

after the radio communication is established, and hence the This second embodiment will be explained with reference 1 

call-back process is not immediately executed. Therefore, to FIGS. 8 to 13. An electronic exchange system 200 

application of the present invention is executed after the call 65 according to the second embodiment has the same funda- 

of the portable station 170 is completed and then the mental structure as the electronic exchange system 100 

terminal state becomes idle. illustrated in FIG. 1, and therefore the detailed description of 
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the constituents will be omitted. A central structure of the ^^^^^mple^of^the c^l~irIf6rmation^storage ta ble fo r 

electronic exchange system 200 according to the second stonflfflesfu "lu^S^&tion^is jflu ^ated in FIG. IpfThe cell 

embodiment will be explained with reference to FIG. 8. To staffi6rT250n~t6 250^¥^flbecelTstations receive incoming 

a private branch electronic exchange device 210 in FIG. 8 is signal messages from the electronic exchange device 210 to 

connected cell station 250 (250-1 to 250-f) serving as a 5 the portable station 270-1, and thus sends the incoming 

plurality of portable station (cordless telephone) cell signal message to the portable station 270-1. The incoming 

stations, and .portable stations 270 (270-1 to 270-k) serving' call no answer detector 214-2 checks whether an answer 

as cordless telephone mobile stations through the cell sta- signal from the portable station 270-1 is received or not (step 

'tions.250.-The~respective'cell stations y 250 are grouped to C5), and transfers to anjardinar y call if me ^nswersignal is 

constitute calling areas CA-A to CA-F. 10 received. However, since the power source is turned^fTin^ 

the portable station 270 has, in addition to a fundamental ) f fie~porlatilB~ statio^270_^s described '^ove ^the~answer 
fAiriction as thexordless telephone terminal, a display func-; L signal to the incoming signal message is not sent to the cell 

tibtj* '-for ■ *characte'r^isplaym^ character information^ e.g. station . 

character, figure and pictograph, to be fed from the private The controller 214 checks whether the incoming call no 

branch electronic exchange device 210 side by a radio 1 5 answer timer is counted up or not at a step C6 when no 

communication, and can display the character on a display reception of the answer signal is judged at the step C5 (NO), 

[unit such as, for example, an LCD (Liquid Crystal J)isplay) and returns to the step C5 if the timer is not counted up. 

by the display^function. However, since the portable station 270 does not send the 

The controller 214 in the private branch electronic answer signal to the incoming signal message to the cell 

exchange device 210 has various functions to be explained 20 station because the power source is turned off, the controller 

later. First, a call data memory 214-1 stores information 214 of the electronic exchange device 210 detects occur- 

regarding call income when portable station 270 incomes. rence of incoming call no answer after a predetermined time 

An incoming call no answer detector 214-2 detects no is elapsed. More specifically, the time counted by the incom- 

reception of an answer signal from the portable station 270 ing call no answer detector 214-2 arrives at the preset time 

within a predetermined time after the electronic exchange 25 and hence occurrence of the incoming call no answer is 

device 210 sends an incoming signal message to the portable detected (step C6). 

station 270 through the cell station 250. An incoming call no i n this case, the incoming call no answer status memory 

answer storage controller 214-3 stores occurrence of an 214-3 of the controller 214 of the electronic exchange device 

incoming call no answer in response to the detection of the 210 stores occurrence of the incoming call no answer at the 

incoming call no answer by the incoming call no answer call information storage table illustrated in FIG. 10 (step 

detector 214-2. An incoming call no answer determination C7). In other words, a no answer flag of the corresponding 

controller 214-4 determines whether an incoming call no position of the portable station 270-1 of this table is set to 

answer for the portable station occurs or not when a service "yes". 

is provided for the portable station 270. A call data inform ^ TneDj it ^ assumed that the portable station 270-1 is 

section 214-5 informs call information to the portable sta- moved to the calling area CA-B and the power source is 

tion- turned on (closed). The following operation of the electronic 

The relationship between a calling area and a cell station exchange device 210 will be explained with reference to 

(radio communication master unit) 250 of the second FIGS. 12 and 13. The portable station 270-1 requests a 

embodiment is illustrated in FIG. 9. In this second 4Q location registration to the electronic exchange device 210 

embodiment, a calling area CA-A has cell stations 250-1 to through, for example, the cell station 250-b becoming the 

150-a, a calling area CA-B has cell stations 250-a+l to nearest cell station in the calling area CA-B by the appli- 

250-b, and the following is similarly formed, and a calling cation of the power source. 

area CA-F is served by cell stations 250-e+l to 250-f. ^ described above, the controller 214 of the electronic 

Then, an operation of the electronic exchange system 20 45 exchange device 210 rewrites location information of the 

according to the second embodiment of the case where the portable station 270-1 with calling area CA-B belonging to 

electronic exchange device 210 incomes for arbitrary por- the cell station 250-b of the cell station (steps Dl and D2 in 

table station 270 (portable station 270-1 in this case) will be FIG. 12). The controller 214 of the electronic exchange 

explained with reference to?H§sTWa^l 11. In this case, the device 210 determines whether incoming call no answer 

portable station 270-1 is position-registered with the calling 50 time-out of the call at the portable station 270-1 occurs or 

area CA-A in the state that a power source is turned OFF not by the incoming call no answer decision controller 214-4 

(disconnect). (step D3), and ends the process if the incoming call no 

First, it is assumed that the user of the portable station answer does not occur. In this case, if the incoming call no 

270-4 allocated with an extension number "4000" originates answer occurs, location registration end is informed to the 

to the portable station 270-1 allocated with an extension 55 portable station 270-1, the call data inform section 214-5 of 

number "2000". The controller 214 of the electronic the controller 214 reads the call information stored in the 

exchange device 210 reads location information of the table of FIG. 10 (step D4), and informs the call information 

portable station 270-1 by the income to the portable station to the portable station 270-1 through the cell station 250-b 

270-1 by this originating operation (step CI in FIG. 11), and of the calling area CA-B (step D5). 

controls to send an incoming signal message to the cell 60 The portable station 270-1 displays the informed call 

station 250-1 to 250-a of the cell station in the calling area information on an LCD display unit of own display unit. A 

CA-A (step C2), the controller 214 of the electronic display example of this call information is illustrated in FIG. 

exchange device 210 simultaneously stores income in for- 13. The example illustrated in FIG. 13 displays a service 

mation (extension number of the call-out side) of the por- content of "position registered", present date information of 

table station 270-1 by the call data memory 214-1 (step C3), 65 "3/3 16:00" (16 o'clock on March 3), occurring time infor- 

and the incoming call no answer detector 214-2 discloses a mation of "3/3 10:00" (10o* clock on March 3) "3/3 12:00" 

count of incoming call no answer time (step C4). (12 o'clock on March 3) as information of generated failure 
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call and originating origin extension numbers "4000" and the step E4 J JhTeTecironicexchange device 210 judges that^i 

"3000" of failure call as "«iDCome history»". \Ibe portlble station 270-1 is disabled to communicate.^ 

The present invention is not limited to the particular ^Tll"!^^^ 1 ^™* device 210 deter- 

second embodiment. For example, the table structure, the (mines whether any of the transfer process, the disconnect^ 

method for displaying (he call information may be option- s -proeess.ana the lalKie connecting process is executed or noti 

ally determined in response to its specifications. The oppor- *SBM3&L2^&r^ ■ • . .u^ 

(unity for informing the call information is not limited to the f 1 «?8Ep88W 1 J°« ° r f "» wh ,° mC 25 r 

c . . . 4 . r- i 4U . tog sional mesSage lo the portable station 270-1 (step E5). 

case of the location registration. For example, the opportu- u & & .._ * , r r — , <■ 

. . . . & . . A . ^ , f For~example. when the transfer destination at the time of 

nity may be an initial originating alter the incoming call no generating „,„ mcommg ca ll no answer at the calling exten- 

answer occurs or during incoming process. If an income call w ^ number of pafty of ^ extension numbef 

is transferred when the incoming call no answer occurs, allocated to the portable station 270-1 is registered with the 

information regarding the transfer other party may be stora g e section 215, trie electronic exchange device 210 J 

informed to the portable station. executes the transfer process to the transfer destination (step" 

A modified example of the second embodiment will be E6). When the storage section 215 stores the information for 

described with reference to FIGS. 14 to 20. 15 instructing the connection of the channel of the originating 

An example of the income information storage table or jp D to lhc * the l ™ e of generating the incoming 

regarding arbitrary portable station 270 provided in the caI1 u no 10 * e P 0rtable & T° n 270 *> the ^ tr0Dlc 

storage section 215 of ^.electronic exchange device 210 is cx f h ^f dcvicc , 210 Processes the connection , of tte.chan- 

illustrated in FIG. 14. In FIG. 14, it is illustrated that four M ^fjh^gi.n^ E8 If any 0 fi 

. , v __ ' < ■ . • - 20 the above-desenbed mformation is not stored in the storage^ 

incomuig call no answers are generated at the time of- s - clion » 216( &c electronic exchange device 210 processes to J 
disabling to communicate with the arbitrary portable station, djscoanect ^ communication with the originating origin J 

i 270 / such-as, for example; portable station'270-1. As to the (stcp-E-7)— — — — — — — ~ — 

income failures, a time, a number allocated intrinsically to a The e i ectronic exchange device 210 executes the above- 
calling originator, a process when the incoming call no 25 describcd xtw&ivt process, the connecting process to the 
answer occurs, and a transfer destination when thejransfer {a ^ e q T ^ disconnecting process, and then registers the 1 
process is executed are indicated in this case. /When they transfer destination with the tomVlnlonn^^ 
incoming call no answer occurs, ^he case where-a-discon- ^ ble if the information re^ding"trie^generation of the 
necting pro^ss-is-conducted-to the originating origin/the i mcon iing call no answer, i.e., the incoming time, the calling^ 
case of transferring to preset transfer destmaUoni/and-the^ extensjonnumber of calling party, jhe executed process and ) 
case ^onhected 16* a talkie are presumed. ;/ The~user-of-the tne transfer process when this process is the transfer process / 

portable station 270 receives cairinformation based on such (step-E9)r— ^ — .— _ / 

a table and determines what process to be executed for the fh^after,Hf ts^umed fhatThe portable station' 270-l ; 

incoming call no answer generated at the time of disabling ^ecomes the state for enabling to communicate anTthe 

to communicate. 35 j oca ti 0 n"registration signal is sent to the portable station 

Then, the case of incomes from a plurality of different 270-1. In this case, the electronic exchange device 210 

originating origins at the time of disabling to communicate receives the location registration signal through the cell 

at the arbitrary portable station 270 will be described with station 250 in which the calling area disposed at the portable 

reference to FIGS. 15 to 17. Flow charts illustrated in FIGS. station 270-1 is to be served (step Fl). The electronic 

15 and 16 show-a-process-after an incoming signal message 40 exchange device 210 processes to register the position, 

for the arbitrary portable station 270 is received and a retrieves the income information storage table stored in the 

process after a location registration signal from the arbitrary storage section 215, and judges whether the information 

portable station 270 is received. In the following description, regarding the portable station 270-1 is registered or not 

an example in which a portable station 270-1 is used as the ( sleps p2 and F3). For example, when the information 

arbitrary portable station 270 is used. Further, the storage 45 illustrated in FIG. 14 is held in the income information 

section 215 has the income information storagejablef or the storage table, the respective registrations illustrated in FIG. 

respective portable ; stations 270, L and|a~ calling originator 14 arc realigned according to the call types by using the 

information table regarding calling extension number of* calling originator information table illustrated in FIG. 17 

calling parties as illustrated^ in FIG. 17./A service class ( ste p F4). In this case, the registrations are realigned in the 

shown-in-^FIG— 17-is used to identifying calling parties 50 sequence of the centerized office lines, the private line calls 

according to necessity of early response. For example, an anc j t he extension calls according to the call types. The 

incoming call form an customer via outer line may be electronic exchange device 210 adds the calling originator 

required to response as soon as possible. ust to tne information realigned, and sends the realigned 

First, when the electronic exchange device 210 receives information as the call information lo the portable station 

the incoming signal message at the portable station 270-1, 55 270-1 (step F5). In this manner, the information as illustrated 

the electronic exchange device 210 sends the incoming in FIG. 18 is illus trated on the displayjunit_of the^portable 

signal messages to the cell station 250 in which the calling station, 270-1. The display unit' is so set as to display the- 

area disposed at the portable station 270-1 is to be served or three call information on one screen, and the other call^ 

the portable station 270-1 through all the cell stations 250 ^\^^^:\^'k^^^^^^t€^^- of the portable* 

(steps El and E2). Thereafter, when the incoming answer is 60 sta'tibrf 276-1 selects next pageTMore specifically, thelnfor- 

sent from the portable station 270-1 within a predetermined mation'which^cannot be displayed on^one screen can be 

constant time (steps E3 and E4), the electronic exchange confirnie^^y^crolling _tjbe_^creen^ Such information is* 

system 21 connects the terminal of the incoming signal fdlsplayed, the user of the portable statiqn270-l can recbg- 

message originating origin toJhe ccjnnnmicaUon channel to nize the income information ^(cairinformation) at the time of ^ 

enable to^ co^mrnunicate. If incoming call no answer is )es communicate, and take the suitable process. As 
obtained from the portable station 270-1 eVen if the constant f described above, the call of improving the serviceability of 

itime-is-elapsed-in-the-case~of'NO at~the~step E3 and~NO~at the electronic exchange system 200 can be provided. 
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It is noted that the portable station 270-1 may display the The present invention is not limited to the above- 
information based on the service class of the originator as described particular second embodiment. For example, the 
illustrated in FIG. 18, display the information in the table structure, the method for displaying the call informa- 
sequence of older numbers of incomes as illustrated in FIG. tion may be arbitrarily determined in response to its speci- 
19 or display the information in the sequence of more $ fications. Further, the opportunity of informing the call 
numbers of the incomes as illustrated in FIG. 20. Further, in information is not limited to the time of location registration, 
this modified example, the various information is displayed but may be at the initial originating after the incoming call 
in response to the user's request of the portable station no answeroccurs or during the_income processing.yFurther,ji 
270-1. It is also noted that these various displays may be when the income call is transferred in the" case where the/ 
executed by so constructing the electronic exchange system 10 incoming call no answer occurs, >the information regarding 
200 as to display in response to the output of the specific the transfer destination may be informed to the portable 
signal from the portable station 270 or the display example station. 

may be selected according to the information stored in the The firsl and second embodiments described above are so 

electronic exchange system 210 and the information may be constmcted ^ t0 inform me income call to the 

sent to the portable station 270. 15 station later tf the income ca ii to the portable station isfajled 

In the second embodiment of the present invention as (incoming callno_ansy^)j|mwever, the present invention! 

described above, in the case of the incoming to the portable ^ n^SlimneTto^Eel^ 

station 270 to be provided by the electronic exchange system f me 1e^is^hWase" where the person can talk^ru^user^ 

200 comprising the cell station 250, the portable station 270 MniseTFby non-resident iransler^substitu te incom e) to the^S 

and the electronic exchange device 210, the information 20 wtreff'tSeo^^ te7riinll~nTal r me position" where^ 

regarding the call incoming when the portable station ^user himself of the ]^aT^t alion lives at.present if the 

incomes is stored in the storage section 215 by the call data income-can"tonhVp'ortablestatibn is failed/ 

memory 214-1. When no reception of the answer signal r , . f ... . ( . . 

/ . --a . , . t . .... 1 For example, in the case of the portable station, number 

from the portable station 270 is detected within the prede- _ 4 , . • , • ,1 !i ^ ^ u , 

. , " - . . t . r t 4 of the terminals is generally more than the speech channels 

term.ned time after the mcommg s lg na message * sen to M on radio ^l^Jn channel, and the service is not 

the portable station 270 through the cell station 250 by the ed ^ ^ wnen , he We 

electronic exchange device 210, the incoming call no answer user execmes ^ WQrk u hjs Qwn tf ^ ^ , he 

status memory 214-3 stores the information of he incoming M ^ neflr ^ ^ ^ ^ j ed 

destination and the originating origin m the tame tor storing when ^ ^ lelecommuDication termina i 

near the user 

the information regarding the incoming call corresponding 30 mmse if mC0 mes 

to the portable station 270. The incoming call no answer '/v.-,- — ? t . 

determination controller 214-4 determines whether the Therefore, as a thud embodiment of the present invention, 

incoming call no answer to the portable station 270 occurs an cjparonip exchange-system having* substitute automatic^ 

or not based on the information stored in the storage section incoming function for.exchangmg an incoming destination 

215 when the service to the portable station 270 is provided. 35 by automatically detecting presence of a portable station, 

The call data inform section 214-5 informs the information informingJts_result_ _to_ an_ electronic exchange system, 

regarding the call becoming the incoming call no answer to automaticall y determining whether the incoming is J- 

the portable station 270 when the incoming call no answer executed at the portable station or a wired telephone tp< 

to the portable station 270 occurs, ^ggferibed 'above. VheT? switch me-iricoming destination and' hence to easily com- 

iffiWn^inIWio"M^ muhicate the'incoming to the user of the portable station to 

'eWSjBEWffl^ the user mmself ' thereb y im P rovin g operabihty and speech 

service will be described. 



storage^se~&io*n^ any service to 1 .... r~r~- - 

^X^^^^fl^^^^^ tn\5n^o^Sioii regarding The [third embodiment of Jhe.presenl invention_will_be 
the^l fl l* zni$tt\&tti8^s& expj^ed^th reference^ 25. The fundamental^ 

ain^nr^ffl^S^He^ call 45 "slnicture of an electronic exchange system 300 according to^ 

mfoTmatiolTaTIhe time of disabling to communicate can be Uh^tfrifd embodiment of the present in vention is similar to^ 
informed to the user of the portable station 270./For ^ ^a1i#iUiiStr£^ description of the 

e'xample, even when the user of "the portable station" 270^1 structure- will-be- omitted /A main portion of the third 
can not income like the case of battery waste, power switch 1 embodiment of the present invention will be described with 
off, moving out of the ; calling area, if the state of enabling to, 50 reference to FIGS, 21 and 22^ A schematic view _of the 
[communicate is thereafter obtained, the information of the stmc^m^ofjhe private branch electronic exchange system* 
l call-out of the termination.call of failure is displayed on the (300 according io tiie third embodiment of the present 
portable station. 270, /the call information at the time oO v invention is^iU®rated in FIG. 21, a schematic structure of 
disabling to communicate is informed to the user..sSuch a a portable statiSh position detector 380 for detecting pres- 
service can" avoid the ^circumstances in which the calling 55 ence or absence of a wired telephone 320, a portable station/ 
originator of the extension has the business but the user of 370 and a portable station and informing the result to the 
the portable station does not know forever, and the conve- electronic exchange system is illustrated in FIG. 22, a 
nience is improved. processing flow in the portable station position detector 380 

According to the second embodiment of the present is illustrated in FIG. 23, an example of a substitute incoming 
invention as described above, the information of the call 60 set table in the /electronic exchange system 310 for storing 
incoming when the answer signal from the portable station presence or absence of the portable station 370 and a 
is not received within the predetermined time after the substitute incoming destination is illustrated in FIG. 24, and 
incoming signal message is sent to the portable station 270 a substitute incoming processing flow in the electronic 
is informed to the portable station when the service to the exchange system 310 is illustrated in FIG. 25. 
terminal is initially provided, thereby obtaining the elec- 65 As illustrated in FIG. 21, the wired telecommunication 
tronic exchange system having the convenience of easily terminals 320 (320-1 to 320-i) and cell stations 350 (350-1 
communicating with the person having the business. to 350-m) are connected to the electronic exchange system 



the 
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310, and portable stations 370 (370-1 to 370-n) can be 380 is registered as the information of "presence" or 

connected to the electronic exchange system 310 through the "absence" with the tabled In this third embodiment, it is 

cell stations 350 which serve in a calling area where a user ajsumejdjhajjhe extension number "5000" is allocated to )> 

himself is_disposed at present. 'Portable station position^ mc wired telepholf^iel-iSiri'aJ 320-1 and the extension num-/ 

detectors 380 (380-1 to 380-i) for detecting presence or s 'ber "2000" is allocated to the portable station 370-1.^ 

absence of the portable station and informing the result to^ -^ eferring ^ Fla 2 3, a process to be executed at all times 

the electronic exchange system 310 are sc ' connected to the. or ^ ^ predetermined time) by a controller 

.wired elecommumcanon terminals 320 > (320- [*™^ in £ K M ^ iUon dete ; ctor 380 ^ be 

extension wired telephone terminals as to correspond by one 3 v f r j , L < ^ ui * *• 

.^-^r e , 0 a01 .v fn ; n , . ^ explained. In FIG. 22, it is assumed that the portable station 

:by one. Placing sections 381(381=1 to381ri) tor placing the . t - ^a* ■* 

... .> . - 1 j ■ .5 ^^ui^ 10 370-1 is placed on the placing section 381-1 of the portable 

portable stations ,are respectively provided in the portable r . * & 

. *■ ^^Tion -WL — er,t;«« » rt c.t; rtn staUon posiUon detector 380-1. The controller first detects 

station position detectors 380. The portable station posiUon r . ,. M1 , lo 

• 4 Ton u t r • f • ( ..„v»l ,f.u a the state change of the placmg section 381-1, for example, 
detector 380 has a function for informing transmon of the £ ■ £ ® ' . ' 

- ut * ita * a e „.u„* *u 0 based on no change of the load to be applied to the placing 
portable station 370 to a mode of substitute incoming to the 6 . rr f . .f . ° 
i . * u * — nn ^h,m 0 section 381-1 at a step Gl. If pressing of the switch is not 
electronic exchange system 310 when the portable station e j . L . ,« . ™ ■ i 
370 is placed on the placing section 381, and a function for 15 detected in Ihis case, the process at the step Gl is loop- 
sending a portable station substitute incoming cancel P rocesi * d , * a P«d"termined penod. If any state change .s 
informing to the exchange system 310 when the placed ? < ste P ™ • 1,16 . con f oll , e | r J u f^s whether the por- 

^ L1 ~ . ~ on . jr , L i * «• id table station 370-1 previously allocated to the placmg sec- 
portable station 380 is removed from the placing section 381 . -o- - . , r j/. ^\ 

of the portable station position detector 380. M Uon 3811 15 P laced or removed < ste P ^' 

The portable station position detector 380 is an apparatus When the controller judges that the portable station 370-1 

for automatically judging presence or absence of the por- * P laccd on ^ P lacin g sec t 10n 381 '} bascd OD an incrcasc 

table station 380 by an operation for placing or removing the in f ^ predetermined load the controller informs the placing / 

portable station on or from a charger or the like for the °f the portable station 370-1 to the electronic exchange 

portable station to be necessary as a pair with the portable „ system 310 by using the hue of the wired telephone 320-1 

station 370. When the portable station 370 is assembled with ^ (step G3), However this advice may be executed by the 

the charger for the portable station, the placing section 381 P°^ b l e station 370-1 via the master -unit, |n the electronic A 

is constructed as a detecting switch provided in the charger. , exchan 8 e 310 wmch receiv f . the a^iceisubstuiite y 

A ■„ # . j ^ •„ ct^ ->v ■ «wr~^^Pi incoming destination registration advice) indicating that the 

As ll ustrated as an example_m_FIG. 22, the wired> i . .... «n i ■■ i— j-v / ir~ ha ♦ a i 

. i ~ir— —7 — r i V a „„-7w iu* „»„; n n^ portable station 370-1 is placed, its controller 314 sets a flagi 

telephone terminal 320 connected with the portable station 30 /— — - i( - , . - 

f. j ,- -0/* * • t , , 4 ( . > of "presence at a position of presence information in an 

position detector 380 is previously corresponded to the^ /. r f - , . 

" ^ , ,. - tU . „ ( t -Jl t« nrr^ item-corresponding to the extension number from the ex ten - 

specific portable station in the portable station 370. In FIG. Y 1(fn „°„ - . . , . . . . . , 1 

,i ■ . • j t * • *• . • mm * j sion number "5000 of the wired telephone terminal 320-1 

22, the wired telecommunication terminal 320-1 connected 4 , i . . , . 4 4 . .5 , . . , - 

.... w , , , ... , # icn 1 v connected to the portable station position detector 380-1 of 

with the portable station position detector 380-1 is previ- • . . ui f « *• 11c 

1 j j * *u _ ui * ♦* it a 1 tl tA - . the substitute incoming set table of the storage section 315. 

ously corresponded to the portable station 370-1. JThe stor-^ 35 «nnnrv» - ♦ *u o* ,. m u^ 

;i, ... 1 * 1. * imu ^ The extension number 200ff is set as the extension number 

age section 315 of the electronic exchange system 310 has . . . 

/ 6 , , . . . . , ! ... • ♦ . • of the corresponding portable station 370-1 to the extension 

a substitute incoming set table which can register extension * tten A n „ tl *e • j » 1 u r ntr- ^ 

; — r-41.-— 1 "uT" ♦ *• number "5000", and thusjthe wired telephone termmal of the,^ 

numbers of the specific portable station 370 and the wired r~ ;— ucnnA i, / -5 u;^; t -r,;^ 

# , , , • , _„ ot . 1 * . ^ mT extension number "5000 m is set as the substitute incoming 

telephone terminal 320 corresponding to the specific por- , . . t . n • - ' 4 , u - 

table station 370 and information indicating presence" or 40 

absence of the portable station position detector 380 of the ^ ble ^ hQn of theje«on^umber 2000/ 

portable station 370 on the placing section 381. ^When-removal of the portable station 370-1 from the 

As described above, S^reTtele^ P lacin S ™ ci ™ 381 ? 1 ^ d f d at *, he Ste f ^2, the removal 

«cteTwM 380-1/ ^ *e portable station 370-1 is informed to the electronic 

isiPw^^^^ of the> 45 exchan s e s y stem 3 A 10 b 7 ™^L} m \ oi the wired u tele " 

sp^fflctotrM ^ P hone terminal 320 : 1 < s i e P G4 > ^ electromc exchan S e 

the-extension-riumb-er of thTportable station are previously svstcm 310 sets the flag of presence ir^ormaUon correspond- 

registered with the substitute incoming set table. Therefore; 1D S to the wired telephone terminal 320-1 of the substitute 

when the portable station 370-1 is placed on the placing incoming set table to absence in response to the reception 

section 381-1 of the portable station position detector 380-1, 50 of this , advance (substitute incoming destination cancel 

Oncoming at the portable station previously registered with 1 advice >- ™ us > the wr f d telephone terminal 320-1 set as the 

Lthe substitute incoming set table Ms substituted for the^ substitute incoming destination corresponding to the call 

inWminrdes'tinafion at ihe wired telephone terminal 320-1 incoming aUhe portable station 370-1 ^ canceled, 
connected *wilh the portable station position detector 380-1 > Then, when incoming at the portable station 370-1 occurs, 

L An example of the subsTuiitelricoming set table is illus- ss a process to-be-executed by the controller'314 of the private 

trated in FIG. 24. As illustrated in FIG. 24, the extension branch electronic exchange systemJSJULw^^ \ 

number of the substitute incoming is previously set and wit h^ reference to F IG. 2 5. The coptroUer, 3^ ftcst. deter-/ 

registered correspondingly, for example, like the state that mines presence orjbsence of^ejiortable station 3J0-1 on^ 

the extension of the extension number "5000" is set to and ,1hejl^j^i section 381-1 by refemngjo^tjie substitute 

registered as the substitute incoming destination with the 60 incoming fTt table^(step H2) when the incoming at the 

substitute incoming set table for the portable station of the portable station 370-1 occurs (step HI). Necessity or not of 

extension number "2000" and the extension of the extension the substitute incoming is judged from the presence infor- 

number "6000" is set to and registered as the substitute mation of the portable station 370-1 in this table, and the 

incoming destination for the portable station of the extension incoming is processed. 

number "2000" with the substitute incoming set table. 65 When the presence information is "present", the substitute 

Whether the portable station 380 is present or absent on the incoming is necessary, jind_hence^the controller 314 so/ 

placing section 381 of the portable station position detector,? controls as to connect the termination call to the correspond-^- 
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ing substitute" destihalion^extensibn Dumbe r "5000" o f the The controller 341 of the electronic exchange system 310 

substitute: incoming -sellable (step H3). j&^jEsSlt, the^- which receives the substitute incoming conversion request 

incoming" a t PQ^ a ^ stodon3^ and the extension number information has a function for 

fflSlt^ireV^ as the setting the extension number of the wired telephone terminal / 



substitute-destinationxxtension number. ffl hfflSn' ^Fh£n the ^ <: 320 connected with the portable station position detector' 

communication channel 6f the pon^ 380 which generates the substitute incoming conversion- 

and scarcely connected, ^incoming is^trgnsi erreg t HnV re q U est to the substitute incoming destination number of the 

s^a^Q^^^^naSIm' hence the incoming is 9 column corresponding t0 the extension number of the por?' 

- i - te ! iiBr igm ' - - station P* aced m the portable station position detector/ 

^ytgfft^ 380 which generates the substitute incoming conversion 

in<»mriiE^ requesl of the substitute incoming set table divided accord- 

co^^f^^ncomi^t-ine portable staiip^70^ mg tQ ^ cxtension Qum5cr of the portable statioQ 370 in the 

-58k substitute incoming set table of the storage section 315. 

According to the third embodiment of the present/ further, the portable station 370 has a function for trans- 
invention, when the wired telephone 320 exists in the ]5 mitUng ^ extension Dumber information with the own 
vicinity in an environment where both the wired telephone exten sion number information as the inquiry replay infor- 
320 and the wired telephone terminal 370 exist, the incom- mation upon receptioQ of & c inquiry command from the 
ing at the portable station 370 can be automatically substi- bfc stalion Uion detector 3g0 via W£ak radio wave 

tuted for the wired telephone 320 having excellent service- . . , « , . ™- „ . . 

.... , , . r . f In the structure as desenbed above in FIG. 22. it is 

ability and operability, thereby improving convenience of nn * . 

• • 4 II • ■■' 20 assumed that the portable station 370-1 set to the extension 

the incoming talking service. „. nnft „/ , . . tU . . . , t . 

> i *i j i_ , • ^ A ** rmg\ • number 2000 is placed in the placing section 381- l_oLthe 

As desenbed above, the specific portable station 370 is . , , . .. v. , r _ OA "-w^-^.v * „u a 

. ' • e H -a j.t portable station position detector 380-1. 3M?QontroHe r in thc A 

corresponded to the extension of the specific wired tele- ^rrv " • j , t ,(> n tjm&mmmmp , , • t 

. , o i_ « ■ j.i l , -i por.tab l e statiQn^positiop^ d e,te,ctQr^38jGLgly,a vs, or arbitranl y/ v 

phone terminal 320. Further, the wired telephone terminal %!m&&^^ 

. ... ... , r j : . 4 . momt orsLWnetne r«tnejportable station isj naceQjnjne, placing* 

320* provided wuhlte^^^ „ j ftfta fffl U or not according to the prc^iAr^ 

the portab e stat.cn 370 is placed or no on the placing SfaggggSfo pia 23.>hen the change oHac .iboitored 

section 381 by providing the placmg section 381 for the ^-mtotoptotiiof the portable station 370-1 in the 

portable station. When the portable station 370 is placed I ip fa M {& delec(ed ^ We ^ sj . 

the detector 380, the incoming at the corresponding specific » ^ ^ instructs a transmittin £ the 

portable station 370 is executed at the wired telephone' , n . , , , . f 

p , ,T , . ™^ y 30 specific inquiry code and the extension number information 

terminal 320 connected with the detector 380. r ^ 



In this case, the system may be simplified, but the 
extension number in which the automatic substitute incom 



to the portable station 370-1 via weak radio wave. 
The extension number information is transmitted as the 



ing is enabled is limited. Therefore, a modified example in ^°™. alion of the { ' om the P ortable station 

which general availability is provided and the incoming at 35 370-1 m r6Sp ° nSC '° ' hC command ' 
its own portable station can be automatically substitute- The portable station position detector ^O-Mso sendsfthc 
income even at the wired telephone terminal of any exten- substitute incoming conversion re quest^ nd^^eeiyed 
sion number will be explained. ^f!^" 11 Dumbct information t^ th e^ omraller^l^ of thej 

This modified example is so constructed that the contents ^^^^^^iii^^^^jjg^^^ih . 

of the presence information and the substitute incoming 40 /|yfl^l^^W™w subsutute ucommg upon 



destination number corresponding to the extension number 'reception of the extension number informati6n as the ihfor- 
of the table set to the storage section 315 can be rewritten by ma ft rion of ^ replay sent from the portable station 



the controller 314 of the electronic exchange system 310. 



370-1. 



When the incoming occurs at the portable station 370 The controller 314 of the electronic exchange system 310 

according to the processing flow illustrated in FIG. 25 45 which receives the substitute incoming conversion request 

described above, necessity or not of the substitute incoming and the extension number information sets the extension 

is judged from the presence information of the portable number "5000" of the wired telephone terminal 320-1 

station 370 by referring to the table of FIG. 24, and the connected with the portable station position detector 380 

incoming is processed. which generates the substitute incoming conversion request 

In this case, even in the modified example, the portable 50 to the column of the substitute incoming destination number 

station position detectors 380 are respectively connected to of the column of the substitute incoming destination number 

the wired telephone terminals 320 of the desired extension of the extension number of the portable station 370-1 of the 

numbers. However, the portable station position detector ; substitute incoming set table in the storage section 315 (in 

380 has a function for instructing a command of transmitting; the column corresponding to the extension number "2000" 

the specific inquiry code and the identification information 55 of the extension number^ of the portable station 370-1). 

to the portable station 370 placed in the placing section 381 Further, "presence" is set jo the column of the presence 

as an operation when the portable station 370 is placed in the information. 

placing section 381 via weak radio wave^ Further, the As described above, the wired telephone terminal 320-1; 

portable station position detector 380 has a function for so of the extension number "5000" is set as the substitute 

sending the substitute incoming transition request and the 60 incoming destination corresponding to the call incoming at 

received extension number information to the controller 314 the portable station 370-1 of the extension number "2000" .> 

of the electronic exchange system 310 as to convert the When incoming at the portable station 370-1 occurs, the 

incoming to the portable station to the substitute incoming controller 314 of the private branch electronic exchange 

upon reception of the extension number information (e.g., a system 310 first determines presence or absence of the 

combination of the specific code and the extension number) 65 portable station 370-1 by referring to the substitute incoming 

as the information of the inquiry reply transmitted from the set table according to the processing flow illustrated in FIG. 

portable station 370 in response to the command. 25 as described, judges necessity or not of the substitute 
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incoming from ihe presence information of the portable 
station 370-1 in this table, and processes the incoming. 

In this case, since the presence info rmation illustrating 
presence on the placing section 381-1 is ^present'yand hence 
the necessity of the substitute incoming-is^ present, the 5 
controller 314 so controls as to connect the termination call 
to the corresponding substitute destination extension num- 
ber "5000** in the jubsUtuie_incommg,se,tJab_le^As_ a resul t, 
the"incoming at the portable station 370-1 can be t ransfe rred^ 
iffltle^ wirTd telephoneleT mlntrSM sejgjs tbfmrisBBfte? 10 
deTtinTSbn'exte'nsio^'number, and even if the communica- 
uon^tfal^roT^ 370 is busy and scarcely- 

l co , SSS^^f fbe"incdming^ is transferred to the substitute 
destinationextension number, and the incoming is facilitated 
to be able to talk. 15 

Further, in the case of the modified example, even if any 
portable station 370 is placed at any portable station position 
detector 380, the incoming at the placed portable station 370 
is executed at the wired telephone terminal 320 of the 
extension number corresponding to the portable station 20 
position detector 380 placed with the portable station 370. 
Thus, when the user of the portable station 370 places the 
own portable station 370 in the nearest portable station 
position detector 380 of the moved place, the incoming can 
be executed at the wired telephone terminal 320 connected 25 
with the nearest portable station position detector 380. 
Therefore, the incoming at the portable station becoming 
scarcely connected due to the fact that the radio communi- 
cation channel (speech channel) is busy by the traffic state 
can be easily connected to the other party of the object by a 

simple operation^ 

<;ihlhe"Ybove third embodiment, the incoming at the wired- 
tele;p;hone§te^ incoming at the } 

portable ^station placed 'with the wired telephone terminaU 35 
Furthermore, in place of the placing section 381, the wired 
telephone terminal may include detector, e.g. infrared 
detector, ultrasonic detector and weak radio wave detector, 
to detect that the portable station is place at the wired 
telephone terminal. 7 40 

According to the third embodiment of the present 
invention, there is provided an electronic exchange system 
in which the incoming at the portable station can be con- 
verted to the substitute incoming at the wired telephone 
terminal by the simple operation, its cancel is simple and 45 
forgetting of the cancel can be prevented. 

Then, a fourth embodiment of the present invention will 
be explained with reference to FIGS. 26 to 29. An electronic 
exchange system according to the fourth embodiment of the 
present invention is similar in the fundamental structure to 50 
the electronic exchange system 100 illustrated in FIG. 1 
described above and, therefore, the detailed description of 
the constituents will be omitted. 

The electronic exchange system 400 comprises a private 
branch electronic exchange system (PBX) 410, multi- 55 
function telephones 420 (420-1 to 420-i) of wired extension 
terminals, public telecommunication network 430 (430-1 to 
430-j) of cable conductors for connecting a central telephone 
electronic exchange system to the electronic exchange sys- 
tem 410, leased lines or private lines 440 (440-1 to 440-k), 60 
cell stations 450 (450-1 to 450-m), a control terminal 460, 
and portable stations 470 (470-1 to 470-n) of radio slave 
units for the cell stations, where i, j, k, m and n are arbitrary 
real numbers. The electronic exchange system 410 has a 
controller 414 for controlling the electronic exchange sys- 65 
tern 410, and a storage section 415 for storing various data 
and programs. 
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Since the portable station 470 of the electronic exchange 
system 400 is disposed out of the calling area and the 
portable station 470 is in the power-off state, if the portable 
station 470 is call failed, a timer until an outer process is 
executed is shortened, thereby improving the operability of 
the calling originator. In this case, the outer process includes 
the transfer process, the connecting process to the talkie, the 
registering process with the table of the storage section and 
the disconnecting process to the transmitting origin 
described with respect to the first to third embodiments 
described above. 

An example of the table for managing a timer value of the 
portable station 470 until the outer process is executed when 
there is incoming call no answer to the incoming at the 
portable station 470 is illustrated in FIG. 26, and the table for 
managing number of incoming call no answers (number of 
incoming failures) at each portable station 470 is illustrated 
in FIG. 27. These tables are provided in the storage section 
415 of the electronic exchange system 410. The table 
illustrated in FIG. 26 shows that, when the number of the 
incoming call no answers of the portable station 470 is less 
than five times, the timer value is set to 15 sec, when the 
number of the incoming call no answers is five times to less 
than ten times, the timer value is set to 5 sec, and when the 
number of the incoming call no answers is ten times, the 
portable station 470 is not called, but a predetermined outer 
process is executed. 

The table illustrated in FIG. 27 stores numbers of incom- 
ing call no answers at the respective portable stations 470. 
For example, the number of the incoming call no answers of 
the portable station allocated with extension number "1000" 
is "0", and the number of the incoming call no answers of 
the portable station allocated with extension number "1001" 
is "1". Then, referring to FIGS. 28 and 29, an operation of 
the controller 414 of the electronic exchange system 410 
according to the fourth embodiment of the present invention 
will be explained. In this case, it is assumed that incoming 
occurs at the portable station 470-1 and extension number 
"1000" is allocated to the portable station 470-1. 

First, when incoming occurs at the portable station 470-1, 
the controller 414 of the electronic exchange system 410 
refers to the number of the incoming call no answers stored 
in the storage section 415 and reads the number of the 
incoming call no answers corresponding to the portable 
station 470-1 (steps II and 12). The number of the incoming 
call no answers of the portable station 470-1 is "0" as 
illustrated in FIG. 27. Further, the controller 414 reads the 
timer value by referring to the table illustrated in FIG. 26 by 
using the read number of the incoming call no answers (step 
13). Since the portable station 470-1 has "0" of the number 
of the incoming call no answers, the read timer value 
becomes 15 sec. When the read timer value is "0" sec, i.e., 
when the number of the incoming call no answers is ten 
times or more, the outer process is executed without calling 
the portable station of the object to be income (steps 14 and 
15). 

When the read timer value is "V* sec or more, the 
controller 414 sets the calling time of the portable station to 
the timer value (step 16). The calling time of the portable 
station 470-1 is set to 15 sec. Thereafter, the electronic 
exchange system 410 starts incoming at the portable station 
470-1, and judges whether there is an answer within the set 
calling time or not (steps 17 and 18). In this case, if incoming 
call no answer is obtained from the portable station 470-1 
within the calling time, the controller 414 increments by one 
the number of the incoming call no answers corresponding 
to the portable station 470-1 of the incoming call no answer 
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managing table (step 19). More specifically, the number of 
the incoming call no answers of the portable station 470-1 
registered with the incoming call no answer number man- 
aging table is altered from "0" to "1". Thereafter, the 
electronic exchange system 410 executes the outer process 
(step 15). 

When there is an answer from the portable station 470-1 
wilhin the calling lime, the set tinier value is cleared and the 
number of the incoming call no answers of the portable 
station 470-1 of the incoming call no answer managing table 
is cleared (steps 110 and 111). Incidentally, since the number 
of the incoming call no answers of the portable station 470-1 
was originally "(T, the number of the incoming call no 
answers is not altered as it is. The electronic exchange 
system 410 thereafter executes a call connecting process for 
forming a communication channel between the terminal of 
the calling originator (transmitting origin) and the portable 
station 470-1 (step 112). 

According to the process described above, the time until 
the outer process is executed, i.e., the calling time can be 
controlled based on the number of the incoming call no 
answers. Therefore, the calling originator who requests a 
plurality of times of connections to the portable station 470 
of a communication disabling state is always not waited for 
a predetermined lime until the outer process is started by the 
electronic exchange system 410. Therefore, the operability 
and the serviceability of the calling originator can be 
improved. 

Processes of the controller 414 of the case where a 
location registration request is, for example, sent from the 
portable station 470 to the electronic exchange system 410 
or the case where an originating request is obtained from the 
portable station 470 will be explained with reference to FIG. 
29. 

When the controller 414 receives a location registration 
request from an arbitrary portable station 470, the controller 
414 executes the position registering process responsive to 
the request, and then clears the corresponding number of the 
incoming call no answers in the incoming call no answer 
number managing table illustrated in FIG. 27 (steps Jl, J3 
and J5). For example, when the portable station 470-2 
allocated to a portable station number 1010 is converted 
from a communication disabling state to a communication 
enabling state and a location registration request is sent, the 
controller 414 receives the request, executes corresponding 
location registration process and resets the number of the 
incoming call no answers "5" registered with the incoming 
call no answer number managing table to "0". 

Further, when the controller 414 receives the originating 
request from an arbitrary portable station 470, the controller 
414 executes the originating process responsive to the 
request, and clears the corresponding number of the incom- 
ing call no answers in the incoming call no answer number 
managing table (steps J2, J4 and J5). For example, when the 
portable station 470-3 allocated to a portable station number 
1011 is converted from a communication disabling start to 
a communication enabling state and an originating request is 
sent, the controller 414 receives this request, executes the 
corresponding originating process, and resets the number of 
the incoming call no answers "10" registered with the 
incoming call no answer number managing table to "0". 
According to the process as described above, the timer value 
controlled shortly due to the incoming call no answer, i.e., 
the calling lime is returned to a standard calling time (timer 
value: 15 sec.) 

Therefore, the calling time of this fourth embodiment to 
the outer process of each portable station 470 is set to the 
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standard calling time at the time of location registration 
request from the portable station 470, originating request or 
responding to the termination call. 
According to the fourth embodiment of the present inven- 

s lion as described above, when the portable station 470 is 
disposed out of the calling area, or the portable station 470 
is call-failed since the portable station 470 is in the power- 
off state, the operability of the calling originator is improved 
by shortening the timer until the outer process is executed. 

10 Then, a fifth embodiment of the present invention will be 
explained with reference to FIGS. 30 to 33. 

In the first to third embodiments described above, if 
incoming call no answer is obtained until a predetermined 
time is elapsed, a telephone number (extension number) 
5 allocated to the calling originator of the termination call and 
information regarding the termination call such as a termi- 
nation call occurring time or the like are stored in a table 
provided in a predetermined storage area. When the portable 
station becomes a state capable of communicating with the 
electronic exchange system, the electronic exchange system 

20 automatically refers the table in response to any request 
from the portable station. When failure call regarding the 
portable station is registered with the table, information 
regarding the failure call is informed to the portable station 
or a call-back process is executed. The information informed 

25 to the portable station is displayed on a display unit such as 
an LCD. 

As described above, services such as management 
(storage) of the information regarding the failure call, the 
call-back process are all firmly executed at the electronic 

30 exchange system side as a main leader. Therefore, the user 
of the portable station is feared that, when information 
except desired information is sent, or the communication 
disabling state occurs at the time of power-on state of the 
portable station, an inconvenient state such as call-back 

35 process always occurs even if not requested. The terminal of 
the calling originator to be connected by the call-back 
process is not always free. 

Therefore, an electronic exchange system according to the 
fifth embodiment of the present invention is so constructed 

40 that the information stored in the storage section of the 
electronic exchange system in the embodiments described 
above is so held at the portable station side that the user of 
the portable station can originate to the calling originator at 
the time of communication disabling at a desired timing. 

4 5 Thus, the portable station can originate to the calling origi- 
nator of failure call at a free timing by means of originating 
via an electronic notebook originating of an intrinsic 
function, memory dial originating function and operation. 
The electronic exchange system according to the fifth 

50 embodiment of the present invention is similar in the fun- 
damental structure to the electronic exchange system 100 
illustrated in FIG. 1. Therefore, the detailed description of 
the constituents will be omitted. 
The electronic exchange system 500 comprises a private 

55 branch electronic exchange system (PBX) 510, multi- 
function telephones 120 (520-1 to 520-i) of wired extension 
terminals, public telecommunication network 530 (530-1 to 
530-j) of cable conductors for connecting a central telephone 
electronic exchange system to the electronic exchange sys- 

60 tem 510, leased lines or private lines 540 (540-1 to 540-k), 
cell stations 550 (550-1 to 550-m), a control terminal 560, 
and portable stations 570 (570-1 to 570-n) of radio slave 
units for the cell stations, where i, j, k, m and n are arbitrary 
real numbers. The electronic exchange system 510 has a 

65 controller 514 for controlling the electronic exchange sys- 
tem 510, and a storage section 515 for storing various data 
and programs. 
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Each portable station 570 has a memory dial storage table exchange system 510 records the call information of the 
571 to be referred when various functions such as an y originating origin, and starts counting of the incoming 

eleelron^^^ is executed^ The each por : incoming call no answer timer. In this case, if an answer 

lable station'570 has'ancharactefdisplay function similar to signal is sent from the electronic exchange system 510-1 

the embodiments described above. More particularly, when 5 within a predetermined time, an ordinary call process is 

the communication enabling state of the portable station 570 executed, while if the answer signal is not sent, occurrence 

is informed by a location registration request or an origj- of incoming incoming call no answer is recorded in the call 

nating request, information such as presence or absence of information storage table. 

termination call information at the time of communication Transfer of the call information from the electronic 

disabling, number of cases, calling originator is sent from JQ exchange system 510 to the portable station 570 is executed 

the electronic exchange system 510 to the portable station in a flow chart of FIG. 31. The flow chart illustrated in FIG. 

570 through an information channel. The portable station 31 is similar to the flow chart illustrated in FIG. 12 used in 

570 displays the information on a display unit such as an the description of the second embodiment described above. 

LCD, for example, as illustrated in FIG. 13. However, in the second embodiment described above, the 

Further, the portable station 570 has functions for execut- 15 call information according to the control of the electronic 

ing an inquiry regarding the termination call information to exchange system 510 is informed to the portable station 570 

the electronic exchange system 510, receiving a retrieved at the step D5. However, according to the fifth embodiment, 

result by the electronic exchange system 510 and displaying all the call information stored in the storage section 515 are 

the result. Moreover, the portable station 570 has a memory transferred to the portable station 570 at a step K5. 

dial originating function for receiving termination call infor- 20 For example, the electronic exchange system 510-1 

mation held by the electronic exchange system 510 via data moves the calling area, and requests a location registration 

transfer, storing the termination call information in the process to the electronic exchange system 510 through an 

memory dial storage table 571, retrieving the incoming arbitrary cell station 550 for serving the calling area by 

history as a portion of the process such as a telephone turning ON the power source. Thus, the controller 514 of the 

directory originating operation, and originating to the stored ^ electronic exchange system 510 rewrites the location infor- 

calling originator. The present invention^isnoUimited.to.the mation of the electronic exchange system 510-1 with the 
particular embodiment. For example, jthe portable station/ calling area disposed at present (steps Kl and K2). The 
f 570 may store the termination call mformatibn received^ controller 514 determines whether incoming call no answer 
^fronYthe electronic exchange system 510 not in the memory^ of the call occurs at the portable station 570-1 or not by 

dial storage table 571 but in a rea^almgJaWeJobe referred 30 referring to the call information storage table (step K3), and 

in the* case M redialing? finishes the process if incoming incoming call no answer 

— The^le^U-oluc^exchange system 510 holds the informa- does not occur. In this case, if the incoming incoming call no 

tion regarding the termination call at the time of communi- answer occurs, the controller 514 informs a location regis- 

cation disabling at each portable station 570, i.e. call infor- tration end to the electronic exchange system 510-1, informs 

mation in the storage section 515 similarly to the electronic 35 the location registration end to the electronic exchange 

exchange systems of the embodiments described above. system 510-1, reads the call information stored in the call 

According to the fifth embodiment, as illustrated in FIG. 30, information storage table (step K4) and transfers the call 

the call information held by the storage section 515 of the information to the electronic exchange system 510-1 (step 

electronic exchange system 510 is sent to and received by K5). 

the portable station 570. For example, the portable station 40 The portable station 570-1 receives the call information 

570 receives the call information temporarily held by the via data transferring, and stores the call information in the 

electronic exchange system 510 at the time of communica- memory dial storage table 571. Thus, the portable station 

tion enabling, and so stores the call information in the 570-1 retrieves incoming history as a portion of the process 

memory dial storage table 571 as to be used in the memory of the telephone directory originating operation, and origi- 

dial originating function of the portable station 570, 45 nates the memory dial to be originated to the stored origj- 

Therefore, the user of the portable station 570 can freely nator. However, the present invention is not limited to the 

originate to necessary originator at a desired timing. particular embodiment. For example, the call information 

Then, an operation of the electronic exchange system 500 may be stored not in the memory dial storage table 571 but 

according to the fifth embodiment of the present invention is in the redialing table, and originated to the calling originator 

fundamentally similar to the operations of the second 50 by redialing. 

embodiment described above. First, as an example of the The originating process of the memory dial of such a 

call information storage table stored in the storage section portable station 570 is illustrated in the flow chart of FIG. 

515 of the electronic exchange system 510, FIG. 10 used in 32. The portable station 570 reads the information stored in 

the case of the description of the second embodiment the memory dial storage table 571 in response to depressing 

described above is employed. The registering process with 55 when a functional key previously set is depressed by the user 

the call information storage table due to generation of (step LI). In this case, information as illustrated in FIG. 33 

incoming call no answer can be executed similarly accord- is displayed on a display unit such as an LCD. Call infor- 

ing to the flow chart of FIG. 11 used in the case of the mation of two cases are displayed in FIG. 33, and it is 

description of the second embodiment described above. understood from FIG. 33 that the first case generates incom- 

The electronic exchange system 510 refers to the location 60 ing at 13:00 from the terminal user of extension number 

information previously stored in the storage section 515 "4000*' and the second case generates coming at 14:25 from 

when incoming at an arbitrary portable station 570 the terminal user of extension number "5010". The user of 

(hereinafter referred to as "a portable station 570-1") occurs. the portable station 570 refers to the display, and selects a 

The electronic exchange system 510 sends the incoming head memory dial number to be displayed on the display unit 

signal to the portable station 570-1 through the cell station 65 (and selects No. 1 in the case of the first case or No. 2 in the 

550 disposed in a calling area disposed at the portable station case of the second case of the above-described call 

570-1 according to the location information. The electronic information) at a step L2. This selecting process can select 
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the number, for example, by inputting the number by a dial 
pad or moving a cursor by a key for moving the cursor. 
Thereafter, when an originating button is pressed by the user, 
the memory dial originating is executed to the number of the 
originating terminal (calling originator) selected from the 5 
portable station 570 (step L3). 

According to the process described above, the user of the 
portable station can originate to the calling originator at the 
time of communication disabling or to the calling originator 
of failure call by telephone directory originating or memory 10 
dial originating function and operation at a free timing. 

According to the fifth embodiment described above, the 
user of the portable station so transfers the call information 
stored in the storage section of the electronic exchange 
system to the portable station at the time of communication 15 
disabling as to originate to the calling originator at a desired 
timing. The portable station stores the transferred call infor- 
mation in the memory dial storage table or the redialing 
table. Thus, the user can retrieve the incoming history as a 
portion of the process such as portable station, telephone 20 
directory originating operation, and can execute the memory 
redialing originating or redialing originating to the stored 
originator. Therefore, the user can originate to the calling 
originator of failure call at a free timing, thereby improving 
so serviceability and operability to the portable station user. 25 

According to the electronic exchange system of the 
present invention as described above, when the answer 
signal from the portable stations not received within the 
predetermined time after the incoming signal is sent to the ^ 
portable station, the incoming call is connected by the 
call-back when the service is provided initially to the 
portable station. Therefore, the state that the communication 
with the user of the portable station cannot be executed can 
be reduced, and further service of the electronic exchange 
system for containing the portable station can be improved. 

According to the electronic exchange system of the 
present invention, when the answer signal from the portable 
station is not received within the predetermined time after 
the incoming signal is set to the portable station, the infor- 4Q 
mation regarding the income call is informed to the portable 
station thereafter when the service is provided initially to the 
portable station. Therefore, the state that the communication 
with the user of the portable station is not executed can be 
reduced, and the service of the electronic exchange system 45 
for containing the portable station can be further improved. 

According to the electronic exchange system of the 
present invention, the presence of the portable station is 
automatically detected and its result is informed to the 
electronic exchange system thereby to automatically deter- 50 
mine whether the incoming is executed at the portable 
station or the wired telephone thereby to switch the incom- 
ing destination. THerefore, incoming at the user of the 
portable station can be easily connected to the user himself, 
thereby improving operability and speech service. 55 

According to the electronic exchange system of the 
present invention, when the portable station is call-failed 
since the portable station is disposed out of the calling are or 
in the power-off state, the timer until the outer process is 
executed is shortened, thereby improving operability to the 60 
calling originator. 

According to the electronic exchange system of the 
present invention, the information stored in the storage 
section of the electronic exchange system is so held at the 
portable station side as to originate to the originator at the 65 
time of communication disabling by the user of the portable 
station at a desired timing. Therefore, the portable station 
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can originate to the originator of failure call by telephone 
directory originating, memory dial originating function and 
operation of intrinsic functions at a free timing, thereby 
improving serviceability for the user of the portable station. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the invention in 
its broader aspects is not limited to the specific details, 
representative devices, and illustrated examples shown and 
described herein. Accordingly, various modifications may be 
made without departing from the spirit or scope of the 
general inventive concept as defined by the appended claims 
and their equivalents. 

What is claimed is: 

1. An electronic exchange system adapted to be connected 
to portable stations via a radio channel, the system com- 
prising: 

means for transmitting an incoming call signal to a called 
portable station in response to a call request to the 
called portable station; 

means for detecting that a called portable station is 
unusable if the called portable station does not respond 
to the incoming call signal within a given waiting time; 

means for storing the number of times when said detect- 
ing means detects that said called portable station is 
unusable; 

control means for executing a predetermined process 
when said detecting means detects that the called 
portable station is unusable; and 

means for changing a time period of said given waiting 
time for each of said portable stations based on the 
number of times stored in said storing means. 

2. An electronic exchange system according to claim 1, 
wherein said electronic exchange system is a private elec- 
tronic exchange system connected to at least an office line of 
a public telecommunication network. 

3. An electronic exchange system according to claim 1, 
wherein said predetermined process executed by said control 
means is a transfer of a call to a predetermined substitution 
terminal of the called portable station. 

4. An electronic exchange system according to claim 1, 
wherein said predetermined process executed by said control 
means is a disconnection of a call. 

5. An electronic exchange system according to claim 1, 
wherein said predetermined process executed by said control 
means is a transfer of a call to a talkie. 

6. A method of controlling an electronic exchange system 
having a plurality of portable stations and a memory section 
comprising the steps of: 

a) determining a call to be unsuccessful if the system 
receives a call to any of the plurality of portable stations 
and transmits a call signal to the portable station but 
does not receive an answer within a predetermined 
period of waiting time; 

b) storing the number of times of incoming call no answer 
situations of the portable station according to the result 
of the determination process in the step a); 

c) carrying out a control process for the calling terminal 
depending on the result of the determination process in 
the step a); and 

d) altering the predetermined period of waiting time as a 
function of the number of times of incoming call no 
answer situations stored in the memory section for each 
of the portable stations. 
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